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(54) Transcoding system 

(57) The present invention provides a transcoder for 
changing a GOP structure and the bit rate of an 
encoded bitstream obtained as a result of an encoding 
process based on MPEG standards. According to the 
transcoder provided by the present invention, encoding 
parameters generated in a past encoding process can 
be transmitted to the MPEG encoder which performs a 
present encoding process as a history information. And 



optimum encoding parameters in commensurate with 
the present encoding process are selected from the 
transmitted encoding parameters, and the selected 
encoding parameters are reused in the present encod- 
ing process. As a result, the picture quality does not 
deteriorate even if decoding and encoding processes 
are carried out repeatedly. 
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Description 

[0001 ] In recent years, the broadcasting station tor 
producing and broadcasting television programs has 
been generally using an MPEG technology .for com- 
pressing and encoding video data. In particular, the 
MPEG technology is becoming a de-facto standard for 
recording video data onto a tape or a random -accessi- 
ble recording medium and for transmitting video data 
through a cable or a satellite. 

[0D02] The following is a brief description of typical 
processing carried out by broadcasting stations up to 
transmission of a video program produced in the station 
to each home. First, an encoder employed in -a cam- 
coder, (an apparatus integrating a video camera and a 
VTR into a single body), encodes source video data and 
records the encoded data onto a magnetic tape of the 
VTR. At that time, the encoder employed in the cam- 
coder encodes the source video data into an encoded 
bitstream suitable for a recording format of the magnetic 
tape of the VTR. Typically, the GOP structure of an 
MPEG bitstream recorded on the magnetic tape is a 
structure wherein one GOP is composed of two frames. 
An example of the GOP structure is a structure compris- 
ing a sequence of pictures of the types of I-, B-. I-, B-, I- 
, 3- and so on. The bit rate of the MPEG bitstream 
recorded on the magnetic tape is IS Mbps. 
[0003] Then, a central broadcasting station carries out 
edit processing to edit the video biistream recorded on 
the magnetic tape. For this purpose, the GOP structure 
of the video bitstream recorded on the magnetic tape is 
converted into a GOP structure suitable for the edit 
processing. A GOP structure suitable for edit process- 
ing is a structure wherein one GOP is composed of one 
frame. To be more specific, pictures of a GOP structure 
suitable for edit processing are all l-pictures. This is 
because in order to carry out edit processing in frame 
units, the l-picture having no correlation with other pic- 
tures is most suitable. In the actual operation to convert 
the GOP structure, the video bitstream recorded on the 
magnetic tape is once decoded back into a base-band 
video data. Then, the base-band video data is re- 
encoded so as to comprise all l-pictures. By carrying out 
the decoding and re-encoding processes in this way, it 
is possible to generate a bitstream having a GOP struc- 
ture suitable for edit processing. 

[0004] Subsequently, in order to transmit an edited 
video program obtained as a result of the edit process- 
ing from the central broadcasting station to a local 
broadcasting station, it is necessary to change the GOP 
structure and the bit rate of the bitstream of the edited 
video program to a GOP structure and a bit rate that are 
suitable for the transmission. The GOP structure suita- 
ble for transmission between broadcasting stations is a 
GOP structure wherein one GOP is composed of 15 
frames. An example of such a GOP structure is a struc- 
ture comprising a sequence o< pictures of the types of I- 
. B-. B-, P-, B-, B-. P- and so on. As for the bit rate suit- 
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able for transmission between broadcasting stations, a 
high bit rate of at least 50 Mbps is desirable since, in 
general, a dedicated line having a high transmission 
capacity such as an optical fiber is installed between 

5 broadcasting stations. To put it concretely, the bitstream 
. of a video program completed the edit processing is 
once decoded back into a base-band video data. Then, 
the base-band video data is re-encoded to result in a 
GOP structure and a bit rate suitable for transmission 

70 between broadcasting stations as described above. 
[0005] Atthe local broadcasting station, the video pro- 
gram received from the central broadcasting station is 
typically subjected to edit processing to insert commer- 
cials peculiar to the district where the local broadcasting 

15 station is located. Much like the edit processing carried 
out at the central broadcasting station, the bitstream of 
the video program received from the central broadcast- 
ing station is once decoded back into a base-band video 
data. Then, the base-band video data is encoded so as 

20 to comprise all l-pictures. As a result, it is possible to 
generate a bitstream having a GOP structure suitable 
for edit processing. 

[0006] Subsequently, in order to transmit the video 
program completing the edit processing at the local 

25 broadcasting station to each home through a cable or a 
satellite, the GOP structure and the bit rate of the bit- 
stream are converted into respectively a GOP structure 
and a bit rate that are suitable for the transmission to 
each home. A GOP structure suitable for the transmis- 

30 sion to each home is a structure wherein one GOP is 
composed of 1 5 frames. An example of such a GOP 
structure is a structure comprising a sequence of pic- 
tures of the types of I-, B-, B-, P-, B-. B-, P- and so on. 
A bit rate suitable for transmission to each home has a 

35 typical value of as low as about 5 Mbps. The bitstream 
of a video program often completing the edit processing 
is decoded back into a base-band video data. Then, the 
base-band video data is re-encoded into a GOP struc- 
ture and a bit rate suitable for transmission to each 

*o home. 

[0007] As is obvious from the above description, a 
video program transmitted from the central broadcast- 
ing station to each home is subjected to repetitive 
decoding and encoding processes for a plurality of 

45 times during the transmission. In actuality, various kinds 
of signal processing other than the signal processing 
described above are carried out at a broadcasting sta- 
tion and the decoding and encoding processes are usu- 
ally carried out for each kind of signal processing. As a 

50 result, the decoding and encoding processes need to be 
carried out repeatedly. 

[0008] However, encoding and dec- --.tog processes 
based on MPEG standard are not 10C ^zer,\ reverse 
processed to each other as is genera- , known. To be 
ff more specific, base-band video data subjected io an 
encoding process is not entirely the same as video data 
obtained as a result of a decoding process earned out in 
transcoding of the previous geneiation The:efo;e. 
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decoding and encoding processes cause the picture 
quality to deteriorate. As a result, there is a problem of 
deterioration of the picture quality that occurs each time 
decoding and encoding processes are carried out. In 
other words, the effects of deterioration of the picture 
quality are accumulated each time decoding and encod- 
ing processes are repeated. 

[0009] Various respective aspects and features of the 
invention are defined in the appended claims. 
[0010] Embodiments of the present invention, 
addressing the problem described above, can provide a 
transcoding system, a video encoding apparatus, a 
stream procecessing system and a video decoding 
apparatus which cause no deterioration of the picture 
quality even if encoding and decoding processes are 
carried out repeatedly on a bitstream completing an 
encoding process based on MPEG standard in order to 
change the GOP structure and the bit rate of the bit- 
stream. In addition, embodiments of the present inven- 
tion can provide a transcoding system, a video 
encoding apparatus, a stream procecessing system 
and a video decoding apparatus causing no deteriora- 
tion of the picture quality even if encoding and decoding 
processes are carried out repeatedly. 
[0011] In embodiments of the invention, encoding 
parameters generated and used in a previous encoding 
process can be utilized in the current encoding process. 
As a result, the picture quality does not deteriorate even 
if decoding and encoding processes are carried out 
repeatedly. That is to say, it is possible to lessen the 
accumulated deterioration in the quality of picture due to 
repetition of the encoding process. 
[0012] According to the transcoder provided by 
embodiments of the present invention, encoding param- 
eters generated and used in a previous encoding proc- 
ess are described in a user-data area of an encoded 
bitstream obtained as a result of the current encoding 
process and the encoded bitstream conforms to MPEG 
standard. It is thus possible to decode the encoded bit- 
stream by means of any existing decoders. In addition, 
it is not necessary to provide a dedicated line for trans- 
mitting encoding parameters generated and used in a 
previous encoding process. As a result, it is possible to 
transmit encoding parameters generated and used in a 
previous encoding process by utilizing the existing data- 
stream transmission environment. 
[0013] According to the transcoder provided by 
embodiments of the present invention, only selected 
previous encoding parameters generated and used in a 
encoding process are described in a user-data area of 
an encoded bitstream obtained as a result of the current 
encoding process. As a result, it is possible to transmit 
the encoding parameters generated and used in a 
encoding process carried out in the past without the 
need to substantially increase the bit rate of the output 
bitstream. 

[0014] Acceding to the transcoder provided by 
embodiments oi the present invention, only encoding- 
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parameters optimum for the current encoding process 
are selected from encoding parameters generated and 
used in a previous encoding process to be used in the 
current encoding process. As a result, deterioration in 
s the quality of picture is accumulated even if the previous 
decoding and encoding processes are carried out 
repeatedly 

[0015] - According to the transcoder provided by 
embodiments of the present invention, only encoding 

io parameters optimum for the current encoding process 
are selected in accordance with the picture types from 
previous encoding parameters generated and used in a 
previous encoding process to "be used in the current 
encoding process. As a result, deterioration of the qual- 

i5 ity in picture is by no means accumulated even if decod- 
ing and encoding processes are carried out repeatedly. 
[0016] According to the transcoder provided by 
embodiments of the present invention, a decision as to 
whether or not to reutilize previous encoding parame- 

20 ters generated and used in a previous encoding proc- 
ess is made on the basis of picture types included in the 
previous encoding parameters. As a result, an optimum 
encoding process can be carried out. 
[001 7] The invention will now be described by way of 

25 example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is an explanatory diagram used for describing 
3G the principle of a high-efficiency encoding process; 

Fig. 2 is an explanatory diagram showing picture 
types used ink compression of picture data; 
Fig. 3 is an explanatory diagram showing picture 
types used in compression of picture data; 
35 Fig. 4 is an explanatory diagram used for describing 

the principle of a process of encoding a moving-pic- 
ture video signal; 

Fig. 5 is a block diagram showing the configuration 
of an apparatus used for encoding and decoding a 

40 moving-picture video signal; 

Figs. 6A to 6C are explanatory diagrams used for 
describing format conversion; 
Fig. 7 is a block diagram showing the configuration 
of an encoder 18 employed in the apparatus shown 

*5 in Fig. 5; 

Fig. 8 is an explanatory diagram used for describing 
the operation of a prediction-mode switching circuit 
52 employed in the encoder 18 shown in Fig. 7; 
Fig. 9 is an explanatory diagram used for describing 

so the operation of a prediction-mode switching circuit 
52 employed in the encoder 18 shown in Fig. 7; 
Fig. 10 is an explanatory diagram used for describ- 
ing the operation of a prediction-mode switching cir- 
cuit 52 employed in the encoder 1 8 shown in Fig. 7; 

55 Fig. n is an explanatory diagram used for describ- 

ing the operation of a prediction-mode switching cir- 
cuit 52 employed in the encoder 13 shown in Fig. 7; 
Fig. 12 is a block diac; am sho-.vmg the con? :gu; anon 
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of a decoder 31 employed in the apparatus shown 
in Fig. 5; 

Fig. 1 3 is an explanatory diagram used for describ- 
ing. SNR control based on picture types; . 
Fig. 1 4 is a block diagram showing the configuration . 5 
of a transcoder 101 provided by the present inven- 
tion; 

Fig 1 5 Is a block diagram showing a more detailed 
configuration of the transcoder 101 shown in Fig. 
14; w 
Fig. 1 6 is a block diagram showing the configuration 
of a decoder 1 1 1 employed in a decoding appara- 
tus 102 of the transcoder 101 shown in Fig. 14; 
Fig. 17 is an explanatory diagram showing pixels of 
a macroblock; is 
Fig. 18 is an explanatory diagram showing areas for 
recording encoding parameters; 
Fig. 1 9 is a block diagram showing the configuration 
of an encoder 121 employed in an encoding appa- 
ratus 106 of the transcoder 101 shown in Fig. 14; 20 
Fig. 20 is a block diagram showing a typical config- 
uration of a history formatter 211 employed in the 
transcoder 101 shown in Fig. 15; 
Fig. 21 is a block diagram showing a typical config- 
uration of a history decoder 203 employed in the 25 
transcoder 101 shown in Fig. 15; 
Fig. 22 is a block diagram showing a typical config- 
uration of a convener 212 employed in the trans- 
coder 101 shown in Fig. 15; 

Fig. 23 is a block diagram showing a typical config- so 
uration of a stuff circuit 323 employed in the con- 
verter 212 shown in Fig. 22; 

Figs. 24A to I are timing charts used for explaining 
the operation of the converter 212 shown in Fig. 22; 
Fig. 25 is a block diagram showing a typical config- 35 
uration of a converter 202 employed in the trans- 
coder 101 shown in Fig. 15; 

Figs 26 is a block diagram showing a typical config- 
uration of a delete circuit 343 employed in the con- 
verter 202 shown in Fig. 25; *o 
Fig. 27 is a block diagram showing another typical 
configuration of the converter 212 employed in the 
transcoder 101 shown in Fig. 15; 
Fig. 28 is a block diagram showing another typical 
configuration of the converter 202 employed in the <s 
transcoder 101 shown in Fig. 15; 
Fig. 29 is a block diagram showing a typical config- 
uration of a user-data formatter 213 employed in 
the transcoder 101 shown in Fig. 15; 
Fig. 30 is a block diagram showing the configuration so 
of an actuai system employing a plurality of trans- 
coders 101 each shown in Fig. 14; 
Fig. 31 is a diagram showing areas for recording 
encoding parameters; 

Fig. 32 is a flowchart used for explaining processing 55 
carried out by the encoding apparatus 105 
employed in the transcoder 101 shown in Fig. 14 io 
determine changeable picture types; 



Fig. 33 is a diagram showing an example of chang- 
ing picture types; 

Fig. 34 is a diagram showing another example of 
changing picture types; . 

Fig. 35 is an explanatory diagram used for describ- 
ing-quantization control processing carried out by 
the encoding apparatus 106 employed in the trans- 
coder 101 shown jn Fig. 14; 
Fig. 36 is a flowchart used for explaining quantiza- 
tion control processing carried out by the encoding 
apparatus 106 employed in the transcoder 101 
shown in Fig. 14; 

Fig. 37 is a block diagram showing the configuration 
of a tightly coupled transcoder 101 ; 
Fig. 38 is an explanatory diagram used for describ- 
ing the syntax of an MPEG stream; 
Fig. 39 is an explanatory diagram. used for describ- 
ing the configuration of the syntax shown in Fig. 38; 
Fig. 40 is an explanatory diagram used for describ- 
ing the syntax of history_stream() for recording his- 
tory information with a fixed length; 
Fig. 41 is an explanatory diagram used for describ- 
ing the syntax of history__stream() for recording his- 
tory information with a fixed length; 
Fig. 42 is an explanatory diagram used for describ- 
ing the syntax of history_stream() for recording his- 
tory information with a fixed length; 
Fig. 43 is an explanatory diagram used for describ- 
ing the syntax of history_stream() for recording his- 
tory information with a fixed length; 
Fig. 44 is an explanatory diagram used for describ- 
ing the syntax of history_stream() for recording his- 
tory information with a fixed length; 
Fig. 45 is an explanatory diagram used for describ- 
ing the syntax of history_stream() for recording his- 
tory information with a fixed length; 
Fig. 46 is an explanatory diagram used for describ- 
ing the syntax of history_stream() for recording his- 
tory information with a fixed length; 
Fig. 47 is an explanatory diagram used for describ- 
ing the syntax of history_stream() for recording his- 
tory information with a variable length; 
Fig. 48 is an explanatory diagram used for describ- 
ing the syntax of sequence_header(); 
Fig. 49 is an explanatory diagram used for describ- 
ing the syntax of sequence_extension(); 
Fig. 50 is an explanatory diagram used for describ- 
ing the syntax of extension_and_user_data(); 
Fig. 51 is an explanatory diagram used for describ- 
ing the syntax of user_data(); 

Fig. 52 is an explanatory diagram used for describ- 
ing the syntax of group_of_picture_header(); 
Fig. 53 is an explanatory diagram used for describ- 
ing the syntax 01 picture_header(); 
Fig. 54 is an explanatory diagram used for describ- 
ing the syntax of picture_coding_extension(). 
Fig. 55 is an explanatory diagram used for describ- 
ing the syntax of exiension_daia(): 
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Fig. 56 is an explanatory diagram used for describ- 
ing the syntax of quant_matrix_extension(); 
Fig. 57 is an explanatory diagram used for describ- 
ing the syntax of copyright_extension(); 
Fig. 58 is an explanatory diagram used for describ- 
" ing the syntax of picture_disp!ay_extension(); 
Fig. 59 is an explanatory diagram used for describ- 
ing the syntax of picture_data(); 
Fig. 60 is an explanatory diagram used for describ- 
ing the syntax of sliceO; 

Fig. 61 is an explanatory diagram used for describ- 
ing the syntax of macroblockO : 
Fig. 62 is an explanatory diagram used for describ- 
ing the syntax of macroblock_modes(); 
Fig. 63 is an explanatory diagram used for describ- 
ing the syntax of motion_vectors(s) ; 
Fig. 64 is an explanatory diagram used for describ- 
ing the syntax of motion_vector(r. s); 
Fig. 65 is an explanatory diagram used for describ- 
ing a variable-length code of macroblock_type for 
an l-picture; 

Fig. 66 is an explanatory diagram used for describ- 
ing a variable-length code of macroblock_type for a 
P-picture: and 

Fig. 57 is an explanatory diagram used for describ- 
ing a variable-length code of macroblock_type for a 

3-picture. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS • 

[001 8] Before describing a transcoder provided by the 
present embodiments, a process to compress and 
encode a moving-picture video signal is explained. It 
should be noted that a technical term "system* used in 
this specification means a whole system comprising a 
plurality of apparatuses and means. 
[0019] As described above, in a system for transmit- 
ting a moving-picture video signal to a remote destina- 
tion such as a television-conference system and a 
Television-telephone system, the video signal is sub- 
jected to compression and encoding processes using 
line correlation and intra-frame correlation of the video 
signal in order to allow the transmission line to be uti- 
lized with a high degree of efficiency. By using line cor- 
relation, a video signal can be compressed by carrying 
out typically DCT (Discrete Cosine Transform) process- 
ing. 

[0020] By using intra-frame correlation, the video sig- 
nal can be further compressed and encoded. Assume 
that frame pictures PC1. PC2 and PC3 are generated at 
points of time t1 , t2 and t3 respectively as shown in Fig. 
1 . In this case, a difference in picture signal between the 
frame pictures PCi and PC2 is computed to generate a 
frame picture PC12. By the same token, a difference in 
picture signal between the frame pictures PC2 and PC3 
is computed to generate a frame picture PC23 Nor- 
mally, a difference in picture signal between frame pic- 



tures adjacent to each other along the time axis is small. 
Thus, the amounts of information contained in the frame 
pictures PC21 and PC23 are small and the amount of 
code included in a difference signal obtained as a result 

5 of coding such a difference is also small. 

[0021] By merely transmitting a difference signal, how- 
ever, the original picture can not be restored. In order to 
obtain the original picture, frame pictures are classified 
into three types, namely. I-. P- and B-pictures each used 

jo as a smallest processing unit in the compression and 
encoding processes of a video signal. 
[0022] Assume a GOP (Group of Pictures) of Fig. 2 
comprising seventeen frames, namely, frames F1 to 
F17 which are each processed as a smallest unit of 

is video signals for processing. To be more specific, the 
first frame F1, the second frame F2 and the third frame 
F3 are processed as I-. B- and P-pictures respectively. 
The subsequent frames, that is, the fourth to seven- 
teenth frames F4 to F17, are processed as B- and P- 

20 pictures alternately. 

[0023] In the case of an l-picture, a video signal of the 
entire frame is transmitted. In the case of a P-picture or 
a 3-picture, on the other hand, only a difference in video 
signal can be transmitted as an alternative to the video 

25 signal of the entire frame. To be more specific, in the 
case of the third frame F3 of a P-picture shown in Fig. 2, 
only a difference in video signai between the P-picture 
and a chronically preceding I- or P-picture is transmitted 
as a video signal. In the case of the second frame F2 of 

30 a B-picture shown in Fig. 3, for example, a difference in 
video signal between the B-picture and a chronically 
preceding frame, a succeeding frame or an average 
value of the preceding and a chronically succeeding 
frames is transmitted as a video signal. 

35 [0024] Fig. 4 is a diagram showing the principle of a 
technique of encoding a moving-picture video signal in 
accordance with what is described above. As shown in 
Fig. 4, the first frame Fl is processed as an l-picture. 
Thus, the video signai of the entire frame Fl is transmit- 

*o ted to the transmission line as data FIX (intra-picture 
encoding). On the other hand, the second frame F2 is 
processed as a B-picture. In this case, a difference 
between the second frame F2 and the chronically pre- 
ceding frame Fl. the succeeding frame F3 or an aver- 
ts age value of the preceding frame Fl and the 
succeeding frame F3 is transmitted as data F2X. 
[0025] To put it in detail, the processing of a B-picture 
can be classified into four types. In the processing of the 
first type, the data of the original frame F2 denoted by 

50 notation SPl in Fig. 4 is transmitted as it is as data F2X 
as is the same case with an l-picture. Thus, the 
processing of the first type is thus the so-called intra- 
picture encoding. In the processing of the second type, 
a difference denoted by notation SP2 between the sec- 

55 ond frame F2 and the chronically succeeding third 
frame F3 is transmitted as data F2X Since the suc- 
ceeding fiame is taken as a reference o: a prediction 
picture, mis processing is reieired to as backv.arc pre- 
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diction encoding. In the processing of the third type, a 
difference denoted by notation SP3 between the second 
frame F2 and the preceding first frame F1 is transmitted 
as data F2X as is the case with a P-picture. Since the 
. preceding frame is taken as a prediction picture, this 5 
processing is referred to- as forward prediction encod- 
ing. In the processing of the fourth type, a difference 
denoted by notation SP4 between the second frame F2 
and an average of the succeeding third frame F3 and 
the preceding first frame F1 is transmitted as data F2X. w 
Since the preceding and succeeding frames are taken 
as a prediction picture, this processing is referred to as . 
forward & backward, prediction encoding. In actuality, 
one of the four processing types aforementioned is 
selected so as to generate a minimum amount of trans- 75 
mission data obtained as a result of the processing. 
[0026] It should be noted that, in the case of a differ- 
ence obtained as a result the processing of the second, 
third or fourth type described above, a motion vector 
between the pictures of the frames (prediction picture) 20 
used in the computation of the difference is also trans- 
mitted along the difference. To be mote specific, in the 
case of the forward prediction encoding, the motion vec- 
tor is a motion vector xl between the frames F1 and F2. 
In the case of the backward prediction encoding, the 25 
motion vector is a motion vector x2 between the frames 
F2 and F3. In the case of the forward & backward pre- 
diction encoding, ihe motion veciors xl and x2 are both 
transmitted. 

[0027] Much like the B-picture described above, in the so 
case of the frame F3 of the P-picture, the forward pre- 
diction encoding or the intra-picture processing is 
selected to produce a minimum amount of transmitting 
data obtained as a result of the processing. If the for- 
ward prediction encoding is selected, a difference 35 
denoted by notation SP3 between the third frame F3 
and the preceding first frame F1 is transmitted as data 
F3X along with a motion vector x3. If the intra-picture 
processing is selected, on the other hand, it is the data 
F3X of the original frame F3 denoted by notation SP1 *o 
that is transmitted. 

[0023] Fig. 5 is a block diagram showing a typical con- 
figuration of a system based on the principle described 
above to code a moving-picture video signal and trans- 
mit as well as decode the coded signal. A signal encod- 45 
ing apparatus 1 encodes an input video signal and 
transmits the encoded video signal to a signal decoding 
apparatus 2 through a recording medium 3 which 
serves as a transmission line. The signal decoding 
apparatus 2 plays back the coded signal recorded on so 
the recording medium 3 and decodes the playback sig- 
nal in to an output signal. 

[0029] In the signal encoding apparatus 1. the input 
video signal is supplied to a preprocessing circuit 1 1 tor 
splitting it into luminance and chrominance signals. In 55 
the case of this embodiment, the chrominance signal is 
a color-difference signal. The analog luminance and 
color-difference signals are then supplied to AO con- 
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verters 12 and 1 3 respectively to be each converted into 
a digital video signal. Digital video signals resulting from 
the NO conversion are then supplied to a frarne-mem- 
ory unit 14 to be stored therein. The frame-memory unit 
14 comprises a luminance-signal frame memory 15 for 
storing the luminance signal and a cotor-difference-sig- 
nal frame memory 16 for storing the color-difference 
signal. 

[0030]' A format converting circuit 17 converts the 
frame-format signals stored in the frame-memory unit 
1 4 into a block-format signal as shown in Figs. 6A to 6C. 
To put it in detail, a video signal is stored in the frame- 
memory unit 1 4 as data of the frame format shown in 
Fig. 6A. As shown in Fig. 6A, the frame format is a col- 
lection of V lines each comprising H dots. The format 
converting circuit 1 7 divides the signal of one frame into 
N slices each comprising 16 lines as shown in Fig. 6B. 
Each slice is then divided into M pieces of macroblocks 
as shown in Fig. 6B. As shown in Fig. 6C, a macroblock 
includes a luminance signal Y corresponding to 16 x 16 
pixels (dots). The luminance signal Y is further divided 
into blocks Y[1] to Y[4] each comprising 8x8 dots. The 
16xl6-dot luminance signal is associated with a 8 3- 
dot Cb signal and a 8 x 8-dot Cr signal. 
[0031] The data with the block format obtained as a 
result of the format conversion carried out by the format 
converting circuit 1 7 as described above is supplied to 
an encoder 18 for encoding the data. The configuration 
of the encoder 18 will be described later in detail by 
referring to Fig. 7. 

[0032] A signal obtained as a result of the encoding 
carried out by the encoder 18 is output to a transmission 
line as a bitstream. Typically, the encoded signal is sup- 
plied to a recording circuit 19 for recording the encoded 
signal onto a recording medium 3 used as a transmis- 
sion line as a digital signal. 

[0033] A playback circuit 30 employed in the signal 
decoding apparatus 2 reproduces data from the record- 
ing medium 3, supplying the data to a decoder 31 of the 
decoding apparatus for decoding the data. The configu- 
ration of the decoder 31 will be described later in detail 
by referring to Fig. 12. 

[0034] Data obtained as a result of the decoding car- 
ried out by the decoder 31 is supplied to a format con- 
verting circuit 32 for converting the block format of the 
data back into a frame format. Then, a luminance signal 
having a frame format is supplied to a luminance-signal 
frame memory 34 of a frame-memory unit 33 to be 
stored therein. On the other hand, a color-difference 
signal having a frame format is supplied to a color -differ- 
ence-signal frame memory 35 of the frame-memory unit 
33 to be stored therein. The luminance signal is read 
back from ihe luminance-signal frame memory 34 and 
supplied to a D/A converter 36. On the other hand, the 
color-dinei ence signal is read back from the coloi -differ- 
ence-signal frame memory 35 and supplied to a D/A 
converter 37. The D/A converters 36 and 37 convert the 
signals into analog signals which are then supplied to a 
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post-processing circuit 38 for synthesizing the lumi- 
nance and color-difference signals and generating a 
synthesized output. 

[0035] Next, the configuration of the encoder 18 is 
described by referring to Fig. 7. Picture data to be 5 
encoded is supplied to a motion-vector detecting circuit 

50 in macroblock units. The motion-vector detecting cir- 
cuit 50 processes picture data of each frame as an I-, P- 
or B-picture in accordance with a predetermined 
sequence set in advance. To be more specific, picture w 
data of a GOP typically comprising frames the F1 to F17 

as shown in Figs. 2 and 3 is processed as a sequence 
of h B-, P-. B-, P-, — , B- and P-pictures. 
[0036] Picture data of a frame to be processed by the 
motion-vector detecting circuit 50 as an l-picture such 75 
as the frame F1 shown in Fig. 3 is supplied to a forward- 
source-picture area 51 a of a frame-memory unit 51 to 
be stored therein. Picture data of a frame to be proc- 
essed by the motion-vector detecting circuit 50 as a P- 
picture such as the frame F2 is supplied to a refer- 20 
enced-source-picture area 51b of the frame-memory 
unit 51 to be stored therein. Picture data of a frame 
processed by the motion-vector detecting circuit 50 as a 
P-picture such as the frame F3 is supplied to a back- 
ward-source-picture area 5ic of the frame-memory unit 25 

51 to be stored therein. 

[0037] When picture data of the next two frames such 
as the frame F4 or F5 are supplied sequentially to the 
motion-vector detecting circuit 50 to be processed as 3 
and P-pictures respectively, the areas 51 a t 51 b and 5ic 30 
are updated as follows. When picture data of the frame 
F4 is processed by the motion-vector detecting circuit 
50, the picture data of the frame F3 stored in the back- 
ward-source-picture area 51c is transferred to the for- 
ward-source-picture area 51a, overwriting the picture 35 
data of the frame Fl stored earlier in the source-picture 
area 51b. The processed picture data of the frame F4 is 
stored in the referenced-source-piciure area 5 lb. over- 
writing the picture data on the frame F2 stored earlier in 
the referenced-source-picture area 51b. Then, the proc- <o 
essed picture data of the frame F5 is siored in the back- 
ward-source-picture area 51c, overwriting the picture 
data of the frame F3 which has been transferred to the 
forward-source-picture area 51 a any way. The opera- 
tions described above are repeated to process the sub- 45 
sequent frames of the GOP 

[0038] Signals of each picture stored in the frame- 
memory unit 51 are read out by a prediction-mode 
switching circuit 52 to undergo a preparatory operation 
for a frame-prediction mode or a field-prediction mode, so 
that is, the type of processing to be carried out by a 
processing unit 53. 

[0039] Then, in either the frame-prediction mode or 
the field-prediction mode, the signals are subjected to 
computing to obtain intra-picture prediction encoding. 55 
such as. forward, backward and forward & backward 
prediction under control executed by an intra-pictuie- 
p;ocessing/iO;ward/backwarc/iOfv/aic & backwaid ad- 



diction determining circuit 54. The type of processing 
carried out in the processing unit 53 is determined in 
accordance with a prediction-error signal representing a 
difference between a referenced picture and a predic- 
tion picture for the referenced picture. A referenced pic- 
ture is a picture subjected to the processing and a 
prediction picture is a picture preceding or succeeding 
the referenced picture. For this reason, the motion-vec- 
tor detecting circuit 50 (strictly speaking, the prediction- 
mode switching circuit 52 employed in the vector detect- 
ing circuit 50 as will be described later) generates a sum 
of the absolute values of prediction-error signals for use 
in determination of the type of processing carried out by 
the processing unit 53. In place of a sum of the absolute 
values of prediction-error signals, a sum of the squares 
of prediction-error signals can also be used for such 
determination. 

[0040] The prediction-mode switching circuit 52 car- 
ries out the following preparatory operation for process- 
ing to be carried out by the processing unit 53 in the 
frame prediction mode and the field prediction mode. 
[0041] The prediction-mode switching circuit 52 
receives four luminance blocks [Yl] to [Y4] suppiied 
thereto, by the motion-vector detecting circuit 50. In 
each block, data of lines of odd fields is mixed with data 
of lines of even fields as shown in Fig. 8. The data may 
be passed on to the processing unit 53 as it is. Process- 
ing of data with a configuration shown in Fig. 8 to be 
performed by the processing unit 53 is referred to as 
processing in the frame-prediction mode wherein pre- 
diction processing is carried out for each macroblock 
comprising the four luminance blocks and a motion vec- 
tor corresponds to four luminance blocks. 
[0042] The prediction-mode switching circuit 52 then 
reconfigures the signal supplied by the motion-vector 
detecting circuit 50. In place of the signal with the con- 
figuration shown in Fig. 8, the signal with the configura- 
tion shown in Fig. S may be passed on to the processing 
unit 53. As shown in Fig. 9, the two luminance blocks 
[Yl] and [Y2] are each composed of typically only dots 
of lines of odd fields whereas the other two luminance 
blocks [Y3] and [Y4] are each composed of typically 
only dots of lines of even fields. Processing of data with 
the configuration shown in Fig. 9 to be carried out by the 
processing unit 53 is referred to as processing in the 
field-prediction mode wherein a motion vector corre- 
sponds to the two luminance blocks [Y1] and [Y2] 
whereas another motion vector corresponds to the 
other two luminance blocks [Y3] and [Y4]. 
[0043] The prediction-mode switching circuit 52 
selects the data with the configuration shown in Fig. 8 or 
Fig. 9 to be supplied to the processing unit 53 as fol- 
lows. The prediction-mode switching circuit 52 com- 
putes a sum of the absolute values of prediction errors 
computed for the frame-prediction mode, that is, for the 
data supplied by the motion-vector detecting circuit 50 
with the configuration shown in Fig. 8. and a sum of the 
absolute values of prediction errois computed to: me 
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field-prediction mode, that is, for the data with the con- 
figuration shown in Fig. 9 obtained as a result of conver- 
sion of the data with the configuration shown in Fig. 8. It 
should be noted that the prediction errors will be 
described in detail later. The prediction-mode switching 5 
circuit 52 then compares the sum of the absolute values 
of prediction errors computed for data in order to deter- 
mine which mode produces the smaller sum. Then, the 
prediction -mode switching circuit 52 selects either one 
of the configuration shown in Fig. 8 or Fig. 9 for the 
frame-prediction mode or the field-prediction mode 
respectively that produces the smaller sum. The predic- 
tion-mode switching circuit 52 finally outputs data with 
the selected configuration to the processing unit 53 for 
processing the data in the mode corresponding to the .75 
selected configuration. 

[0044] It should be noted that, in actuality, the predic- 
tion-mode switching circuit 52 is included in the motion- 
vector detecting circuit 50. That is to say. the prepara- 
tion of data with the configuration shown in Fig. 9. the 20 
computation of the absolute values, the comparison of 
the absolute values, the selection of the data configura- 
tion and the operation to output data with the selected 
configuration to the processing unit 53 are all carried out 
by the motion-vector detecting circuit 50 and the predic- 25 
tion-mode switching circuit 52 merely outputs the signal 
supplied by the motion-vector detecting circuit 50 to the 
later stage of processing unit 53. 

[0045] It should be noted that, in the frame-prediction 
mode, a color-difference signal is supplied to the so 
processing unit 53 with data of lines of odd fields mixed 
with data of lines of even fields as shown in Fig. 8. In the 
field-prediction mode shown in Fig. 9, on the other 
hand, four lines of the upper half of the color-difference 
block Cb are used as a color-difference signal of odd 25 
fields corresponding to the luminance blocks [Y1] and 
[Y2] while four lines of the lower half of the color-differ- 
ence block Cb are used as a color-difference signal of 
even fields corresponding to the luminance' blocks [Y3] 
and [Y4]. By the same token, four lines of the upper half *g 
of the color-difference block Cr are used as a color-dif- 
ference signal of odd fieids corresponding to the lumi- 
nance blocks [Y"i] and [Y2] while four lines of the lower 
half of the color-difference block Cr are used as a color- 
difference signal of even fields corresponding to the *5 
luminance blocks [Y3] and [Y4]. 

[0046] As described above, the motion-vector detect- 
ing circuit 50 outputs a sum of the absolute values of 
prediction errors to the prediction determining circuit 54 
for use in determination of whether the processing unit so 
53 should carry out intra-picture prediction, forward pre- 
diction, backward prediction or forward & backward pre- 
diction 

[0047] To put it in detail, a sum of the absolute values 
of prediction errors in intra -picture prediction is found as 55 
follows. For the inira-piciure prediction, the motion-vec- 
tor detecting circuit 50 computes a difference between 
the absolute vs'ue jIAij! of a sum I Aij of signals Aij oi 



macroblocks of a referenced picture and a sum X|Aij| of 
the absolute values |Aij| of the signals Aij of the macrob- 
locks of the same referenced picture. For the forward 
prediction, the sum of the absolute values of prediction 
errors is a sum Z|Aij-Bij| of the absolute values |Aij-Bij| 
of differences (Ai>Bij) between signals Aij of macrob- 
locks of a referenced picture and signals Bij of macrob- 
locks of a forward-prediction picture or a preceding 
picture. The sum of the absolute values of prediction 
errors for the backward prediction is found in the same 
way as that for the forward prediction, except that the 
prediction picture used in the backward prediction is a 
backward -prediction picture or a succeeding picture. As 
for the forward & backward prediction, averages of sig- 
nals Bij of macroblocks of both the forward prediction 
picture and the backward -prediction picture are used in 
the computation of the sum. 

[0048] The sum of the absolute values of prediction 
errors for each technique of prediction is supplied to the 
prediction determining circuit 54 which selects the for- 
ward prediction, the backward prediction or the forward 
& backward prediction with a smallest sum as a sum of 
absolute value of prediction error for an inter-picture 
prediction. The prediction determining circuit 54 further 
compares the smallest sum with the sum for the intra- 
picture prediction and selects either the inter-picture 
prediction or the intra-picture prediction with the much 
smaller sum as a prediction mode of processing to be 
carried out by the processing unit 53. To be more spe- 
cific, if the sum for the intra-picture prediction is found 
smaller than the smallest sum for the inter-picture pre- 
diction, the prediction determining circuit 54 selects the 
intra-picture prediction as a type of processing to be 
carried out by the processing unit 53. If the smallest 
sum for the inter-picture prediction is found smaller than 
the sum for the intra-picture prediction, on the other 
hand, the prediction determining circuit 54 selects the 
inter-picture prediction as a type of processing to be 
carried out by the processing unit 53. As described 
above, the inter-picture prediction represents the for- 
ward prediction, the backward prediction or the forward 
& backward prediction selected as a prediction mode of 
processing with the smallest sum. The prediction mode 
is determined for each picture (or frame) while the 
frame-prediction or field-prediction mode is determined 
for each group of pictures. 

[0049] As described above, the motion-vector detect- 
ing circuit 50 outputs signals of macroblocks of a refer- 
enced picture for either the frame-prediction mode or 
the field-prediction mode selected by the prediction - 
mode switching circuit 52 to the processing unit 53 by 
way of the prediction -mode switching circuit 52. At the 
same time, the motion-vector detecting circuit 50 also 
detects a motion vector between a referenced picture 
and a prediction picture for one of the four prediction 
modes selected by the prediction determining circuit 54. 
The motion-vector detecting circuit 50 then outputs the 
motion vectoi to a variable -length -encoding circuit 53 
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and a motion-compensation circuit 64. In this way, the 
motion-vector detecting circuit 50 outputs a motion vec- 
tor that corresponds to the minimum sum of the abso- 
lute values of prediction errors for the selected 
prediction mode as described earlier. 5 
[0050] While the. motion-vector detecting circuit 50 is 
reading out picture data of an l-picture, the first frame of \ 
a GOP, from the forward source picture area 51a. the 
prediction determining circuit. 54 sets the intra-picture 
prediction, strictly speaking, the intra-frame or intra-f ield w 
prediction, as a prediction mode, setting a switch 53d 
employed in the processing unit 53 at a contact point a. 
With the switch 53d set at this position, the data of the I- • 
picture is supplied to a DCT-mode switching circuit 55. 
As will be described later, the intra-picture prediction 75 
mode is a mode in which no motion compensation is 
carried out. 

[0051] The DCT-mode switching circuit 55 receives 
the data passed on thereto by the switch 53d from the 
prediction-mode switching circuit 52 in a mixed state or 20 
a frame-DCT mode shown Fig. 10. The DCT-mode 
switching circuit 55 then converts the data into a sepa- 
rated state or a f ield-DCT mode shown in Fig. 11 . In the 
frame-DCT mode, the data of lines of odd and even 
fields are mixed in each of the four luminance blocks. In 25 
the field-DCT mode, on the other hand, lines of odd 
fields are put in two of the four luminance blocks while 
lines of even fields are put in the other two blocks. The 
data of the l-picture in either the mixed or separated 
state will be supplied to a DCT circuit 56. 30 
[0052] Before supplying the data to the DCT circuit 56, 
the DCT-mode switching circuit 55 compares the encod- 
ing efficiency of DCT processing of the data with the 
lines of odd and even fields mixed with each other with 
the encoding efficiency of DCT processing of the data 35 
with the lines of odd and even fields separated from 
each other to select the data with a higher efficiency. 
The frame-DCT mode or the field-DCT mode corre- 
sponding to the selected data is determined as the DCT 
mode. 4 o 
[0053] The encoding efficiencies are compared with 
each other as follows. In the case of the data with the 
lines of odd and even fields mixed with each other as 
shown in Fig. 10, a difference between the signal of a 
line of an even field and the signal of a line of an odd *5 
field vertically adjacent to the even field is computed. 
Then, the sum or the square of the absolute value of the 
difference is found. Finally, the sum of the absolute val- 
ues or the squares of differences between two adjacent 
even and odd fields is calculated. so 
[0054] In the case of the data with the lines of odd and 
even fields separated from each other as shown in Fig. 
1 1 . a difference between the signals of lines of vertically 
adjacent even fields and a difference between the sig- 
nals of lines of vertically adjacent odd fields are com- 55 
puied. Then, the sum or the square of the absolute 
value of each difference is found. Finally, the sum of the 
absolute values or the squares of all differences 
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between two adjacent even fields and two adjacent odd 
fields is calculated. 

[0055] The sum calculated for the data shown in Fig. 
10 is compared with the sum calculated for the data* 
shown in Fig. 1 1 to select a DCT mode. To be more spe- 
cific, if the former is found smaller than the latter, the 
frame-DCT mode is selected. If the latter is found 
smaller than the former, on the other hand, the field- 
DCT mode is selected. 

[0056] Finally, the data with a configuration corre- 
sponding to the selected DCT mode is supplied to the 
DCT circuit 56, and at the same time, a DCT flag used 
for indicating the selected DCT mode is supplied to the 
variable-length-encoding circuit 58 and the motion-com- 
pensation circuit 64. 

[0057] Comparison of the frame-prediction and field- 
prediction modes of Figs. 8 and 9 determined by the 
prediction-mode switching circuit 52 with the DCT 
modes of Figs. 1 0 and 1 1 determined by the DCT-mode 
switching circuit 55 clearly indicates that the data struc- 
tures of the frame-prediction and field-prediction modes 
are substantially the same as the data structures of the 
frame-DCT mode and field-DCT modes respectively 
with regards to the luminous block. 
[0058] If the prediction-mode switching circuit 52 
selects the frame-prediction mode in which odd and 
even lines are mixed with each other, it is quite within 
the bounds of possibility that the DCT-mode switching 
circuit 55 also selects the frame-DCT prediction mode 
with odd and even lines mixed. If the. prediction-mode 
switching circuit 52 selects the field-prediction mode in 
which odd and even fields are separated from each 
other, it is quite within the bounds of possibility that the 
DCT-mode switching circuit 55 also selects the field- 
DCT mode with the data of odd and even fields sepa- 
rated. 

[0059] It should be noted, however, that a selected 
DCT-mode does not always correspond to a selected 
prediction mode. In any circumstances, the prediction- 
mode switching circuit 52 selects a frame-prediction or 
field-prediction mode that provides a smaller sum of the 
absolute values of prediction errors and the DCT-mode 
switching circuit 55 selects a DCT mode giving a better 
encoding efficiency. 

[0060] As described above, the data of the l-picture is 
output by the DCT-mode switching circuit 55 to the DCT 
circuit 56. The DCT circuit 56 then carries out DCT 
processing on the data for conversion into DCT coeffi- 
cients which are then supplied to a quantization circuit 
57. The quantization circuit 57 then carries out a quan- 
tization process at a quantization scale adjusted to the 
amount of data stored in a transmission buffer 59 which 
is fed back to the quantization circuit 57 as will be 
described later. The data of the l-picture completing the 
quantization process is then supplied to a variable- 
length-encoding circuit 53. 

[0061] The variable-length-encoding circuit 53 

receives the data of the J-plciu-e surro^ed from the 
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quantization circuit 57, converting the picture data into 
variable-length code such as the Huffman code, at the 
quantization scale supplied thereto also by the quanti- 
zation circuit 57. The variable-length code is then stored 
in the transmission buffer 59. 

[0062] In addition to the picture data arid the quantiza- 
tion scale supplied by the quantization circuit 57, the- 
variable-length-encoding circuit 58 also receives infor- 
mation on a prediction mode from the prediction deter- 
mining circuit 54, a motion vector from the motion-vector 
detecting circuit 50. a prediction flag from the prediction- 
mode switching circuit 52 and a DCT flag from the DCT- 
mode switching circuit 55. The information on a predic- 
tion mode indicates which type of processing is carried 
out by the processing unit among intra-picture encod- 
ing, forward -prediction encoding, backward-prediction 
encoding or forward & backward-prediction encoding. 
The prediction flag indicates that data supplied from the 
prediction-mode switching circuit 52 to the processing 
unit 53 is whether in the frame-prediction mode or field- 
prediction mode. The DCT flag indicates that data sup- 
plied from the DCT-mode switching circuit 55 to the DCT 
circuit 55 is set whether in the frame-DCT or fieid-DCT 
mode. 

[0063] The transmission buffer 59 temporarily stores 
input data, feeding the amount of the data stored therein 
back to the quantization circuit 57. When the amount of 
data stored in the transmission buffer 59 exceeds an 
upper limit of an allowable range, the quantization con- 
trol signal increases the quantization scale of the quan- 
tization circuit 57 to reduce the amount of data obtained 
as a result of the quantization. When the amount of data 
stored in the transmission buffer 59 becomes smaller 
than a lower limit of the allowable range, on the other 
hand, the quantization control signal decreases the 
quantization scale of the quantization circuit 57 to raise 
the amount of data obtained as a result of the quantiza- 
tion. In this way, an overflow and an underflow can be 
prevented from occurring in the transmission buffer 59. 
[0064] Then, the data stored in the transmission buffer 
59 is read back at predetermined timing to be supplied 
to the recording circuit 19 for recording the data onto the 
recording medium 3 which serves as a transmission 
line. 

[0065] The data of the 1-picture and the quantization 
scale output by the quantization circuit 57 are supplied 
also to an inverse-quantization circuit 60 for carrying out 
inverse quantization on the data at an inverse-quantiza- 
tion scale corresponding to the quantization scale. Data 
output by the inverse-quantization circuit 60 is then sup- 
plied to an I DCT (Inverse Discrete Cosine Transform) 
circuit 61 for carrying out inverse discrete cosine trans- 
formation. Finally, data output by the IDCT circuit 61 is 
supplied to a frame-memory unit 63 by way of a proces- 
sor 62 to be stored in a forward-prediction picture area 
63a of the frame-memory unit 63. 

[0066] A GOP supplied to the motion-picture detecting 
circuit 50 to be processed thereby comprises a 



sequence of pictures I-. B-. P-. B-, P-. B-, etc. In this 
case, after processing data of the first frame as an l-pic- 
ture as described above, data of the third frame is proc- 
essed as a P-picture prior to processing of data of the 

5 second frame as a B-picture. This is because a B-pic- 
ture may be subjected to backward prediction which* 
involves the succeeding P-picture and backward predic- 
tion can not be carried out unless the succeeding P-pic- 
ture .has been processed in advance. It should be noted 

w that the data of the l-picture is transferred from.the pre- 
. diction-mode switching circuit 52 to the processing unit 
53 in the format for the frame-prediction or field-predic- 
tion mode set by the prediction -mode switching circuit 
52 for the GOP and always processed by the process - 

75 ing unit 53 in the intra-frame prediction mode as 
described earlier. 

[0067] For the reason described above, after process- 
ing data of the first frame as an l-picture, the motion-pic- 
ture detecting circuit 50 starts processing of the P- 

20 picture which has been stored in the backward -source- 
picture area 51 c. Then, the prediction- mode switching 
circuit 52 computes a sum of the absolute values of dif- 
ferences between frames or prediction errors for data c: 
the P-picture supplied thereto by the motion-vector 

25 detecting circuit 50 with the macroblock taken as a unit 
for each prediction mode and supplies the sum to the 
prediction determining circuit 54 as described above. 
The data of the P-picture itself is transferred to ine 
processing unit 53 in the format for the frame-predicticr. 

so or field-prediction mode which has been set by the pre- 
diction-mode switching circuit 52 for the GOP of the P- 
picture when the l-picture of the first frame of the GOP 
was input. On the other hand, the prediction determin- 
ing circuit 54 determines the prediction mode in which 

35 the data of the P-picture is to be processed by the 
processing unit 53. that is. selects either the intra-pic- 
ture. forward, backward or forward & backward predic- 
tion as the type of processing to be carried out by the 
processing unit 53 on the data of the P-picture on the 
basis of the sum of the absolute values of prediction 
errors computed by the prediction-error switching circuit 
52 for each prediction mode. Strictly speaking, in the 
case of a P-picture. the type of processing can be the 
intra-picture or forward-prediction mode as described 

*5 above. 

[0068] In the first place, in the intra-picture prediction 
mode, the processing unit 53 sets the switch 53d at the 
contact point a. Thus, the data of the P-picture is trans- 
ferred to the transmission line by way of the DCT-mode 

50 switching circuit 55. the DCT circuit 56. the quantization 
circuit 57. the variable-length-encoding circuit 58 and 
the transmission buffer 59 as is the case with an l-pic- 
ture. The data of the P-picture is also supplied to the 
frame-memory unit 63 to be stored in the backward-p; e- 

55 diction picture area 63b thereof by way of the quantiza- 
tion circuit 57. the inverse-quantization circuit 50. the 
IDCT circuit Si and the processor 52 
[0069] In the second place, in the for,va:c -predict cr 
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mode, the processing unit 53 sets the switch 53d at a 
contact point b and the motion-compensation circuit 64 
reads out data from the forward -prediction picture area 
63a of the frame-memory unit. 63. carrying out./notion 
compensation on the data in accordance with a motion 
vector supplied to the motion-compensation circuit 64 
by the motion-vector detecting circuit 50. In this case; 
the data stored in the forward-prediction picture area 
63a is the data of the l-picture. That is to say. informed 
of the forward-prediction mode by the prediction deter 1 - 
mining circuit 54, the motion-compensation circuit 64 
generates data of a forward-prediction picture data by 
reading the data of the l-picture from a read address in 
the forward -prediction picture area 63a. The read 
address is a position shifted away from the position of a 
macroblock currently output by the motion-vector 
detecting circuit 50 by a distance corresponding to the 
motion vector. 

[0070] The data of the forward-prediction picture read 
out by the motion-compensation circuit 64 is associated 
with the data of the referenced picture, that is. the P-pic- 
ture, and supplied to a processor 53a employed in the 
processing unit 53. The processor 53a subtracts the 
data of the forward-prediction picture, thai is, the l-pic- 
ture, supplied by the motion -compensation circuit 64 
from the data of macroblocks of the referenced picture 
supplied by the prediction-mode switching circuit 52 to 
find a difference or an error in prediction. The difference 
data is transferred to the transmission line by way of the 
DCT-mode switching circuit 55. the DCT circuit 56, the 
quantization circuit 57, the variable-length-encoding cir- 
cuit 58 and the transmission buffer 59. The difference 
data is also locally decoded by the inverse-quantization 
circuit 60 and the IDCT circuit 61 and a result obtained 
from the local decoding is supplied to the processor 62. 
[0071 ] The data of the forward-prediction picture sup- 
plied to the processor 53a by the motion-compensation 
circuit 64 is also fed to the processor 62. In the proces- 
sor 62, the data of the forward -prediction picture is 
added to the difference data output by the IDCT circuit 
61 in order to produce the data of the original P-picture. 
The data of the original P-picture is then stored in the 
backward-prediction picture area 63b of the frame- 
memory unit 63. 

[0072] After the pieces of data of the l-picture and the 
P-picture have been stored in the forward-prediction 
picture area 63a and the backward-prediction picture 
area 63b of the frame-memory unit 63 respectively as 
described above, the processing of the second frame of 
the B-picture is started by the motion-vector detecting 
circuit 50. The B-picture is processed by the prediction- 
mode switching circuit 52 in the same way as the P-pic- 
ture described above except that, in the case of the B- 
picture. the type of processing determined by the pre- 
diction determining circuit 54 can be the backward-pre- 
diction mode or the forward & backward-prediction 
mode in addition to the intra-picture prediction mode or 
the forward -prediction mode. 



[0073] In the case of the intra-picture prediction mode 
or the forward-prediction mode, the switch 53d is set at 
the contact point a or b respectively as described above 
as is the case with the P-picture. In this case, data of the 
5 B-picture output by the prediction-mode switching circuit 
52 is. processed and transferred in the same way as the 
P-picture described above. 

[0074] In the case of the backward-prediction mode or 
the forward & backward-prediction mode, on the other 
w hand, the switch 53d is set at a contact point c or d 
respectively. 

[0075] In the backward-prediction mode wherein the 
switch 53d is set at the contact point c. the motion-com- 
pensation circuit 64 reads out data from the backward- 

75 prediction picture area 63b of the frame-memory unit 
63, carrying out motion compensation on the data in 
accordance with a motion vector supplied to the motion- 
compensation circuit 64 by the motion-vector detecting 
circuit 50. In this case, the data stored in the backward- 

20 prediction picture area 63b is the data of the P-picture. 
That is to say, informed of the backward-prediction 
mode by the prediction determining circuit 54, the 
motion-compensation circuit 64 generates data of a 
backward -prediction picture by reading the data of the 

25 P-picture from a read address in the backward -predic- 
tion picture area 63b. The read address is a position 
shifted away from the position of a macroblock currently 
output by the motion-vector detecting circuit 50 by a dis- 
tance corresponding to the motion vector. 

30 [0076] The data of the backward-prediction picture 
read out by the motion-compensation circuit 64 is asso- 
ciated with the data of a referenced picture, that is. the 
B-picture. and supplied to a processor 53b employed in 
the processing unit 53. The processor 53b subtracts the 

35 data of the backward-prediction picture, that is, the P- 
picture, supplied by the motion-compensation circuit 64 
from the data of macroblocks of the referenced picture 
supplied by the prediction- mode switching circuit 52 to 
find a difference or an error in prediction. The difference 

40 data is transferred to the transmission line by way of the 
DCT-mode switching circuit 55. the DCT circuit 56, the 
quantization circuit 57. the variable-length-encoding cir- 
cuit 58 and the transmission buffer 59. 
[0077] in the forward & backward -prediction mode 

45 wherein the switch 53d is set at the contact point d, on 
the other hand, the motion-compensation circuit 64 
reads out the data of the l-picture. in this case, from the 
forward-prediction picture area 63a of the frame-mem- 
ory unit 63 and the data of the P-picture from the back- 
so ward-prediction picture area 63b, carrying out motion 
compensation on the data in accordance with motion 
vectors supplied to the motion-compensation circuit 64 
by the motion-vector detecting circuit 50. 
[0073] That is to say. informed of the forward & back- 

55 ward-prediction mode by the prediction determining cir- 
cuit 54. the motion-compensation circuit 64 generates 
data of forward & backward -prediction pictures by read- 
ing the data of the 1- and P-pic-.ures from read 
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addresses in the forward -prediction picture area 63a 
and the backward-prediction picture area 63b respec- 
tively. The read addresses are positions shifted away 
from the position of a macroblock currently output by the 
motion-vector detecting circuit 50 by distances corre- 
sponding to the motion vectors. In this case, there are 2 
motion vectors, namely, motion vectors for the forward .& 
backward-prediction pictures. 

[0079] The data of the forward & backward-prediction 
pictures read out by the motion -compensation circuit 64 
is associated with the data of the referenced picture and 
supplied to a processor 53c employed in the processing 
unit 53. The processor 53c subtracts the data of the pre- 
diction pictures supplied by the motion-compensation 
circuit 64 from the data of .macrobiocks of the refer- 
enced picture supplied by the prediction -mode switch- 
ing circuit 52 employed in the motion-vector detecting 
circuit 50 to find a difference or an error in prediction. 
The difference data is transferred to the transmission 
line by way of the DCT-mode switching circuit 55, the 
DCT circuit 56. the quantization circuit 57. the variable- 
length-encoding circuit 58 and the transmission buffer 
59. 

[0080] Never used as a prediction picture for another 
frame, a B-picture is not stored in the frame-memory 
unit 63. 

[0081] It should be noted that, typically, the forward- 
prediction picture area 63a and the backward-prediction 
picture area 63b of the frame-memory unit 63 are imple- 
mented as memory banks which can be switched from 
one to another. Thus, in an operation to read a forward- 
prediction picture, the frame-memory unit 63 is set to 
the forward-prediction picture area 63a. In an operation 
to read a backward -prediction picture, on the other 
hand, the frame-memory unit 63 is set to the backward- 
prediction picture area 63b. 

[0082] While the above description is focused on lumi- 
nance blocks, the color -difference blocks are also proc- 
essed and transferred in macroblock units shown in 
Figs. 8 to 1 1 in the same way as the luminance blocks. 
It should be noted that, as a motion vector in the 
processing of the color-difference blocks, components 
of the motion vector of the luminance blocks associated 
with the color-difference blocks in the vertical and hori- 
zontal directions are used with their magnitudes each 
cut in half. 

[0033] Fig. 12 is a block diagram showing the config- 
uration of the decoder 31 employed in the moving-pic- 
ture encoding/decoding apparatus shown in Fig. 5. 
Encoded picture data transmitted through the transmis- 
sion line implemented by the recording medium 3 is 
received by the decoder 31 , by way of the playback cir- 
cuit 30 of the moving-picture encoding/decoding appa- 
ratus and then stored temporarily in a reception buffer 
81 employed in the decoder 31. Then, the picture data 
is supplied to a variable-length-decoding circuit 82 
employed in a decoding circuit 90 of the decoder 31 
The variable-length-decoding circuit 32 carries out var»- 
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able-length decoding on the picture data read out from 
the reception buffer 81 , outputting a motion vector, infor- 
mation on the prediction mode, a frame/field -prediction 
flag and. a frame/field DCT-flag to a motion compensa- 
5 . tion-circuit 87 and a quantization scale as well as 
decoded picture data to an inverse-quantization circuit 
83. 

[0084] The inverse-quantization circuit 83 carries out 
inverse quantization on the picture data supplied 

w thereto by the variable -length-decoding circuit 82 at the 
quantization scale also received from the variable- 
length -decoding circuit 82. The inverse-quantization cir- 
cuit 83 outputs DCT coefficients data obtained as a 
result of the inverse quantization to an IDCT circuit 84 

is for carrying out IDCT (inverse discrete cosine transfor- 
mation), supplying the result of the IDCT to a processor 
85. 

[00831 In the case ^ an l-picture, the picture data sup- 
plieo to the processor 85 by the IDCT circuit 84 is output 

20 as it is. by the processor 85 to a frame-memory unit 86 
to be stored in a forward -prediction picture area 86a of 
the frame-memory unit 86. The data of the l-picture 
stored in the forward-prediction picture area 86a will be 
used for generation of data of a forward-prediction pic- 

25 ture for picture data of a P- or B-picture supplied to the 
processor 85 after the l-picture in the forward -prediction 
mode. The data of the l-picture is also output to a format 
converting circuit 32 employed in the moving-picture 
encoding/decoding apparatus shown in Fig. 5. 

50 [0086] When the picture data supplied by the IDCT cir- 
cuit 84 is the data of P-picture having the picture data 
leading ahead by one frame, that is, the picture data of 
the l-picture. is read out by the motion-compensation 
circuit 87 from the forward -prediction picture area 86a of 

55 the frame-memory unit 86. In the motion-compensation 
circuit 87. the picture data of the l-picture undergoes 
motion compensation for a motion vector supplied by 
the variable-length-decoding circuit 82. The picture data 
completing the motion compensation is then supplied to 

*c the processor 85 to be added to the picture data sup- 
plied by the IDCT circuit 84 which is actually difference 
data. The result of the addition, that is. data of the 
decoded P-picture is supplied to the frame-memory unit 
86 to be stored in the backward-prediction picture area 

-5 86b of the frame- memory unit 86 as described above. 
The data of the P-picture stored in the backward -predic- 
tion picture area 85b will be used for generation of data 
of a backward-prediction picture for picture data of a 8- 
picture supplied to the processor 85 thereafter in the 

50 backward -prediction mode. 

[0087] On the other hand, picture data of a P-picture 
processed by the signal encoding apparatus i in the 
intra -frame prediction mode is output by the processor 
85 as it is without undergoing any processing, to the 

5= backward -prediction picture area 86b as *s the case 
with an l-picture. 

[0088] Since the P-picture will be displayed after a 3- 
picture to be processed after the P-pic-.u.e at this po^nt 
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of time, the P-picture is not output to the format convert- 
ing circuit 32. Much like the encoder 18, the decoder 31 
processes and transfers the P-picture prior to the B-pic- 
ture even though the P-picture is received after the B- 
picture. 

[0089] Picture data of a B-picture output by the IDCT 
circuit 84 is processed by the processor 85 in accord- 
ance with the information on the prediction mode sup- 
plied by the variable-length-decoding circuit 82. To be 
more specific, the processor 85 may output the picture 
data as it is in the intra -picture-prediction mode as is the 
case with the l-picture or process the picture data in the 
forward-prediction, backward -prediction or forward & 
backward-prediction mode. In the forward -prediction, 
backward-prediction or forward & backward -prediction 
mode, the motion-compensation circuit 87 reads out the 
data of the l-picture stored in the forward -prediction pic- 
ture area 86a. the data of the P-picture stored in the 
backward-prediction picture area 86b or the data of the 
I and P-pictures stored in the forward-prediction picture 
area 86a and the backward -prediction picture area 86b 
of the frame-memory unit 86 respectively. The motion- 
compensation circuit 87 then carries out motion com- 
pensation on the picture data read out from the frame- 
memory unit 86 in accordance with a motion vector out- 
put by the variable-length-decoding circuit 82 to pro- 
duce a prediction picture. In the case of the intra- 
picture-prediction mode described above, no prediction 
picture is generated because no prediction picture is 
required by the processor 85. 

[0090] The prediction picture experiencing the motion 
compensation in the motion-compensation circuit 87 is 
added by the processor 85 to the picture data of the B- 
picture, strictly speaking difference data, output by the 
IDCT circuit 84. Data output by the processor 85 is then 
supplied to the format converting circuit 32 as is the 
case with the l-picture. 

[0091] Since the data output by the processor 85 is 
the picture data of a B-picture. however, the data is not 
required in generation of a prediction picture. Thus, the 
data output by the processor 85 is not stored in the 
frame-memory unit 86. 

[0092] After the data of the B-picture has been output, 
the data of the P-picture is read out by the motion-com- 
pensation circuit 87 from the backward -prediction pic- 
ture area 86b and supplied to the processor 85. This 
time, however, the data is not subjected to motion com- 
pensation since the data has experienced the motion 
compensation before being stored in the backward-pre- 
diction picture area 86b. 

[0093] The decoder 31 does not include counterpart 
circuits of the prediction-mode switching circuit 52 and 
the DCT-mode switching circuit 55 employed in the 
encoder 18 shown in Fig. 5 because the counterpart 
processing, that is. processing to convert the signal for- 
mats with even and odd fields separated from each 
other as shown in Figs. 9 and 1 1 back into the signal for- 
mats with even and odd fields mixed with each other as 
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shown in Figs. 8 and 10 respectively is carried out by 
the motion-compensation circuit 87. 
[0094] While the above description is focused on lumi- 
nance signals, the cplor<Jifference signals are* also . 

5 processed and transferred in macroblock units shown in 
Figs. 8 to 11 in the same way as the luminance signals. 
" It should be noted that, as a motion vector in the 
processing of the color-difference signals, components 
of the motion vector of the luminance signals associated 

w with the color-difference blocks in the vertical and hori- 
zontal directions are used with their magnitudes each 
cut in half. 

[0095] Fig. 13 is a diagram showing the quality of 
encoded pictures in terms of an SNR (Signal-to-Noise 
is Ratio). As shown in the figure, the quality of a picture 
much depends on the type of the picture. To be more 
specific, transmitted I- and P-pictures have high quali- 
ties, but B-picture has poorer qualities respectively. 
Deliberate variations in picture quality shown in Fig. 13 
20 is a sort of technique for making use of the human 
being* s characteristic of the sense of sight. That is to 
say, by varying the quality, the quality appears better to 
the sense of sight than a case in which an average of all 
picture qualities is used. Control to vary the picture qual- 
ms ity is executed by the quantization circuit 57 employed in 
the encoder 18 shown in Fig. 7. 

[0096] Figs. 14 and 15 are diagrams showing the con- 
figuration of the transcoder 101. 

[0097] Fig. 15 shows the configuration shown in Fig. 
30 14 in more detail. The transcoder 101 converts the GOP 
structure and the bit rate of an encoded video bitstream 
supplied to the video decoding apparatus 102 into a 
GOP structure and a bit rate desired by the operator or 
specified by the host computer, respectively. The func- 
35 tion of the transcoder 101 is explained by assuming 
that, in actuality, three other transcoders each having all 
but the same function as the transcoder 101 are con- 
nected at the front stage of the transcoder 101 . In order 
to convert the GOP structure and the bit rate of bit- 
4c stream into one of a variety of GOP structures and one 
of a variety of bit rates respectively, transcoders of the 
first, second and third generations are connected in 
series and the transcoder 101 of the fourth generation 
shown in Fig. 15 is connected behind the series connec- 
ts tion of the transcoders of the first, second and third gen- 
eration. It should be noted that the transcoders of the 
first, second and third generations themselves are not 
shown in Fig. 15. 

[0098] In the following description, an encoding proc- 
50 ess carried out by the transcoder of the first generation 
is referred to as an encoding process of the first gener- 
ation and an encoding process carried out by the trans- 
coder of the second generation connected after the 
transcoder of the first generation is referred to as an 
55 encoding process of the second generation. Likewise, 
an encoding process carried out by the transcoder of 
the third generation connected after the transcoder of 
the second generation is iefei red to as an encoding 
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process of the third generation and an encoding proc- 
ess carried out by the fourth transcoder connected after 
the transcoder of the third generation, that is, the trans- 
coder 101 shown in Fig. 15. is referred to as an encod- 
ing process of the fourth- generation. In addition, 
encoding parameters used as well as obtained, as a 
result of the encoding process of the first generation are 
referred to as encoding parameters of the first genera- 
tion and encoding parameters used as well as obtained 
as a result of the encoding process of the second gen- 
eration are referred to as encoding parameters of the 
second generation." Similarly, encoding parameters 
used as well as obtained as a result of the encoding 
process of the third generation are referred to as encod- 
ing parameters of the third generation and encoding 
parameters used as well as obtained as a result of the 
encoding process of the fourth generation are referred 
to as encoding parameters of the fourth generation or 
the current encoding parameters. 
[0099] First, an encoded video bitstream ST(3rd) of 
the third generation generated and supplied by the 
transcoder of the third generation to the transcoder 101 
of the fourth generation shown in Fig. 15 is explained. 
The encoded video bitstream ST(3rd) of the third gener- 
ation is an encoded video bitstream obtained as a result 
of the encoding process of the third generation carried 
out by the third transcoder provided at a stage preced- 
ing the transcoder 101 of the fourth generation. In the 
encoded video bitstream ST(3rd) of the third generation 
resulting from the encoding process of the third genera- 
tion, the encoding parameters of the third generation 
generated in the encoding process of the third genera- 
tion are described as a sequence_header() function, a 
sequence_extension() function, a 

group_of_pictures_header0 function, a 

picture_header() function, a picture_coding_extension() 
function, a picture_data() function, a slice() function and 
a macroblockO function on a sequence layer, a GOP 
layer, a picture layer, a slice layer and a macroblock 
layer of the encoded video bitstream ST of the third gen- 
eration, respectively. The fact that the encoding param- 
eters of the third generation used in the encoding 
process of the third generation are described in the 
encoded video bitstream ST of the third generation 
resulting from the encoding process of the third genera- 
tion conforms to MPEG2 standard and does not reveal 
any novelty whatsoever. 

[0100] A point unique to the transcoder 101 is not -the 
fact that the encoding parameters of the third generation 
are described in the encoded video bitstream ST of the 
third generation, but the fact that the encoding parame- 
ters of the first and second generations obtained as 
results of the encoding processes of the first and sec- 
ond generations respectively are included in the 
encoded video bitstream ST of the third generation. The 
encoding parameters of the first and second genera- 
tions are described as history_stream() in a user_daia 
area of the picture layer of the encoded video bitstream 
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ST of the third generation. In the present invention, the 
history stream described in a user_data area of the pic- 
ture layer of the encoded video bitstream ST of the third 
generation is referred to as "history information" and the 

5 parameters described as a history stream are referred 
to as "history parameters". In another way of naming' 
parameters, the encoding parameters of the third gen- 
eration described in the encoded video bitstream ST of 
the third generation can also be referred to as current 

to encoding parameters. In this case, the encoding param- 
eters of the first and second generations described as 
history_stream() in the user-data area of the picture 
layer of the encoded video bitstream ST of the third gen- 
eration are referred to as "past encoding parameters" 

75 since the encoding processes of the first and second 
generations are each a process carried out in the past if 
viewed from the encoding process of the third genera- 
tion. 

[0101 ■ The reason why the encoding parameters of 

20 the first and second generations obtained as results of 
the encoding processes of the first and second genera- 
tions respectively are also described in the encoded 
video bitstream ST(3rd) of the third generation in addi- 
tion to the encoding parameters of the third generation 

25 as described above is to avoid deterioration of the pic- 
ture quality, even if the GOP structure and the bit rate of 
encoding stream are changed repeatedly in transcoding 
processes. For example, a picture may be encoded as a 
P-picture in the encoding process of the first generation 

so and, in order to change the GOP structure of the 
encoded, video bitstream of the first generation, the pic- 
ture is encoded as a B-picture in the encoding process 
of the second generation. In order to further change the 
GOP structure of the encoded video bitstream of the 

35 second generation, the picture is again encoded as a P- 
picture in the encoding process of the third generation. 
Since conventional encoding and decoding processes 
based on the MPEG standard are not 100% reverse 
processed, the picture quality deteriorates each time 

40 encoding and decoding processes are carried out as is 
generally known. In such a case, encoding parameters 
such as the quantization scale, the motion vector and 
the prediction mode are not merely re-computed in the 
encoding process of the third generation. Instead, the 

45 encoding parameters such as the quantization scale, 
the motion vector and the prediction mode generated in 
the encoding process of the first generation are re-uii- 
lized. The encoding parameters such as the quantiza- 
tion scale, the motion vector and the prediction mode 

so newly generated in the encoding process of the first 
generation obviously each have a precision higher than 
the counterpart encoding parameters newly generated 
in the encoding process of the third generation. Thus, 
by re-utilizing the encoding parameters generated in the 

55 encoding process of the first generation, it is possible to 
lower the degree to which the picture quality deterio- 
rates even if the encoding and decoding processes are 
carried out repeatedly. 
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[01 02] The processing described above is exemplified 
by explaining the decoding and encoding processes 
carried out by the transcoder 101 of the fourth genera- 
tion shown .in Fig.'. 15 in detail. The video decoding 
apparatus 102. decodes an encoded video signal 
included in the encoded video bitstream ST(3rd) of the 
third generation by using the encoding parameters of 
the third generation to generate decoded base-band 
digital video data. In addition, the video decoding appa- 
ratus 102 also decodes the encoding parameters of the 
first and second generations described as a history 
stream in the user-data area oi the picture layer of the 
encoded video bitstream ST(*3rd) of the. third genera- 
tion. The configuration and the operation of the video 
decoding apparatus 102 are described in detail by refer- 
ring to Fig. 16 as follows. 

[0103] Figs. 16 is a diagram showing a detailed con- 
figuration of the video decoding apparatus 102. As 
shown in the figure, the video decoding apparatus 102 
comprises a buffer 81 for buffering a supplied encoded 
bitstream, a variable-length decoding circuit 112 for car- 
rying out a variable-length decoding process on the 
encoded bitstream. an inverse-quantization circuit 83 
for carrying out inverse quantization on data completing 
the variable-length decoding process in accordance 
with a quantization scale supplied by the variable-length 
decoding circuit 1 12, an IDCT circuit 84 for carrying out 
inverse discrete cosine transformation on DCT coeffi- 
cients completing the inverse quantization, a processor 
85 for carrying out motion compensation processing, a 
frame-memory unit 86 and a motion-compensation cir- 
cuit 87. 

[01 04] In order to decode the encoded video bitstream 
ST(3rd) of the third generation, the variable-length 
decoding circuit 112 extracts the encoding parameters 
of the third generation described on the picture layer, 
the slice layer and the macroblock layers of the encoded 
video bitstream ST(3rd) of the third generation. Typi- 
cally, the encoding parameters of the third generation 
extracted by the variable-length decoding circuit 112 
include picture_coding_type representing the type of 
the picture. quantiser_scale_code representing the size 
of the quantization-scale step, macrobloc_type repre- 
senting the prediction mode, motion_vector represent- 
ing the motion vector. frame/field_motion_type 
indicating a frame prediction mode or a field prediction 
mode and dct_type indicating a frame-DCT mode or a 
field-DCT mode. The quantiser_scale_code encoding 
parameter is supplied to the inverse-quantization circuit 
83. On the other hand, the rest of the encoding param- 
eters such as picture_coding_type. 
quantiser__scale_code. macroblock_type. 
motion_vector, frame/field_motion_type and dct_type 
are supplied to the motion-compensation circuit 87. 
[0105] The variable-length decoding circuit 112 
extracts not only the above mentioned encoding param- 
eters required for decoding the encoded video bitstream 
ST{3rd) of the third generation, but all other encoding 



parameters of the third generation to be transmitted to a 
transcoder of the fifth generation connected behind the 
transcoder 101 shown in Fig. 15 as history information 
.of the third generation from the sequence layer, the 

5 GOP layer, the picture layer, the slice layer and the mac- 
roblock layer of the encoded video brtstream ST(3rd) of 
the third generation. It is needless to say that the above 
encoding parameters of .the third generation such as 
picture_coding_type, quantiser^_sca1e_code, 

w macrob!oc_type.- motion_vector. 
frame/f ield_motion_type and dct_type used in the proc- 
ess of the third generation as described above are also 
* included in the history information of the third genera- 
tion. The operator or the host computer determines in 

is advance what encoding parameters are to be extracted 
as history information in accordance with the transmis- 
sion capacity. 

[01 06] In addition, the variable- length decoding circuit 
112 also extracts user data described in the user-data 

20 area of the picture layer of the encoded video bitstream 
ST(3rd) of the third generation, supplying the user data 
to the history decoding apparatus 104. 
[0107] The history decoding apparatus 104 extracts 
the encoding parameters of the first and second gener- 

25 ations described as history information from the user 
data extracted from the picture layer of the encoded 
video bitstream ST(3rd) of the third generation. To put it 
concretely, by analyzing the syntax of the user data 
received from the variable-length decoding circuit 112, 

30 the history decoding apparatus 104 is capable of detect- 
ing unique History_Data_ld described in the user data 
and using it for extracting converted_history_stream(). 
Then, by fetching 1-bit marker bits (marker_bit) inserted 
into converted_history_stream() at predetermined inter- 

35 vals, the history decoding apparatus 104 is capable of 
acquiring history_stream(). By analyzing the syntax of 
history_stream(), the history decoding apparatus 104 is 
capable of extracting the encoding parameters of the 
first and second generations recorded in 

40 history_stream(). The configuration and the operation of 
the history decoding apparatus 104 will be described in 
detail later. 

[0108] In order to eventually supply the encoding 
parameters of the first, second and third generations to 

*5 the video encoding apparatus 106 for carrying out the 
encoding process of the fourth generation, the history 
information multiplexing apparatus 103 multiplexes the 
encoding parameters of the first, second and third gen- 
erations in base-band video data decoded by the video 

50 decoding apparatus 102. The history information multi- 
plexing apparatus 103 receives the base-band video 
data from the video decoding apparatus 102, the encod- 
ing parameters of the third generation from the variable- 
length decoding circuit 112 employed in the video 

55 decoding apparatus 102 and the encoding parameters 
of the first as well as second generations from the his- 
tory decoding apparatus 104. multiplexing the encoding 
parameters of the first, second and third generations in 
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base-band video data. The base-band video data with 
the encoding parameters of the first, second and third 
generations multiplexed therein is then supplied to the 
history information separating apparatus 105. 
[0109] Next, a technique of multiplexing the encoding 5 
parameters of the first, second and third generations in 
the base-band video data is explained by referring to 
Figs. 1 7 and 1 8. Fig.. 1 7 is a diagram showing a macrob- 
lock composed of a luminance-signal portion and a 
color-difference-signal* portion with the portions each w 
comprising 16 pixels 16 pixels as defined in accordance 
with MPEG standard. One of the portions comprising .16 
pixels 16 pixels is composed of 4 sub-blocks Y[0], Y[1], 
Y[2] and Y[3] for the luminance signafwhereas the other 
portion is composed of 4 sub-blocks Cr[0], Cr[l], Cb[0] >5 
and Cb[l] for the col or -difference signal. The. sub-blocks 
Y[0], Y[1], Y[2] and Y[3] and the sub-blocks Cr[0]. Cr[1], 
Cb[0] and Cb[l] each comprise 8 pixels 8 pixels. 
[01 1 0] Fig. 1 8 is a diagram showing a format of video 
data. Defined in accordance with an RDT601 recom- 20 
mended by ITU, the format represents the so-called Dl 
format used in the broadcasting industry. Since the Dl 
format is standardized as a format for transmitting video 
daia. 1 pixel of video data is expressed by 10 bits: 
[0111] Base-band video data decoded in conformity 25 
with the MPEG standard is 8 bits in length. In the trans- 
coder provided by the present invention, base-band 
video data decoded in conformity with The MPEG stand- 
ard is transmitted by using the 8 high-order bits D9 to 
D2 of the 10-bit D1. format as shown in Fig. 18. There- so 
fore, the 8-bit decoded video data leaves 2 low-order 
bits Dl and D2 unallocated in the Dl format. The trans- 
coder provided by the present invention utilizes an unal- 
located area comprising these unallocated bits for 
transmitting history information. 35 
[01 1 2] The data block shown in Fig. 1 8 is a data block 
for transmitting a pixel in the 8 sub-blocks of a macrob- 
lock. Since each sub-block actually comprises 64 (= 8 8) 
pixels as described above, 64 data blocks each shown 
in Fig. 18 are required to transmit a volume of data of *o 
macroblock comprising the 8 sub-biocks. As described 
above, the macroblock for the luminance and coior-dif- 
ference signals comprises 8 sub-blocks each composed 
of 64 (= 8 8) pixels. Thus, the macroblock for the lumi- 
nance and color-difference signals comprises 8 64 pix- -5 
els = 512 pixels. Since each pixel leaves 2 bits 
unallocated as described above, the macroblock for the 
luminance and color-difference signals has 512 pixels 2 
unallocated bits/pixel = 1,024 unallocated bits. By the 
way, history information of one generation is 256 bits in 
length. Thus, history information of four (= 1.024/256) 
previous generations can be superposed on the mac- 
roblock of video data for the luminance and color-differ- 
ence signals. In the example shown in Fig. 18, history 
information of the first, second and third generations is 
superposed on the one macroblock of video data by uti- 
lizing the 2 low-order bits of Dl and DO. 
[0113] The history information separating apparatus 



105 extracts base-band video data from the 8 high- 
order bits of data transmitted thereto as the D1 format 
and history information from the 2 low-order bits. In the 
example shown in Fig. 1 5. the history information sepa- 
rating apparatus 105 extracts base-band video data 
from transmitted data, supplying the baseband video 
data to the video encoding apparatus 106.. At the same 
time, the history information separating apparatus 105 
extracts history information comprising encoding 
parameters of the first, second and third generations 
from the transmitted data, supplying the history informa- 
tion to the signal encoding circuit 106 and the history 
encoding apparatus 1 07. 

[0114] The video encoding apparatus 106 encodes 
the base-band video data supplied thereto by the his- 
tory information separating apparatus 105 into a bit- 
stream having a GOP structure and a bit rate specified 
by the operator or the host computer. It should be noted 
that changing the GOP structure means changing the 
number of pictures included in the GOP, changing the 
number of P -pictures existing between two consecutive 
l-piciures or changing the number of B-pictures existing 
between two consecutive l-pictures or between an l-pic- 
ture and a P-picture. 

[01 1 5] In the embodiment shown in Fig. 15, the sup- 
plied base-band video data includes history information 
of the encoding parameters of the first, second and \ri\rd 
generations superposed thereon. Thus, the video 
encoding apparatus 106 is capable of carrying out an 
encoding process of the fourth generation by selective 
reutiJization of these pieces of history information so' as 
to lower the degree to which the picture quality deterio- 
rates. 

[01 1 6] Fig. 1 9 is a concrete diagram showing the con- 
figuration of an encoder 121 employed in the video 
encoding apparatus 106. As shown in the figure, the 
encoder 121 comprises a motion-vector deiecting cir- 
cuit 50. a prediction mode switch circuit 52. a processor 
53. a DCT switch circuit 55, a DCT circuit 56, a quanti- 
zation circuit 57. a variable-length coding circuit 58, a 
transmission buffer 59. an inverse-quantization circuit 
60. an inverse-DCT circuit 61, a processor 62. a frame 
memory unit 63 and a motion compensation 64. The 
functions of these circuits are all but the same as those 
employed in the encoder 18 shown in Fig. 7. making it 
unnecessary to repeat their explanation. The following 
description thus focuses on differences between the 
encoder 121 and the encoder 18 shown in Fig. 7. 
[01 17] The encoder 121 also includes a controller 70 
for controlling the operations and the functions of the 
other aforementioned components composing the 
encoder 121. The controller 70 receives an instruction 
specifying a GOP structure from the operator or the host 
computer, determining the types of pictures constituting 
the GOP structure. In addition, the controller 70 also 
receives information on a target bit rate from the opera- 
tor or the host computer, controlling the quantization cii - 
cui* 5"? so as to set the bit rate output by the encoder 
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121 at the specified target bit rate. 
[0118] Furthermore, the controller 70 also receives 
history information of a plurality of generations output by 
the- history information separating apparatus 105, 
encoding a referenced picture by ^utilization of this his? s 
tory information. The functions of the controller 70 are 
. described in detail as follows. 

[0119] First, the controller 70 forms a judgment as to 
whether or not the type of a referenced picture deter- 
mined from the GOP structure specified by the operator io 
or the host computer matches with the picture type 
included in the history information. That is to say, the 
controller 70 forms a judgment as to whether or not the 
referenced picture has been encoded in the past in the 
• same picture type as the specified picture type. 15 
[0120] The formation of the judgment described above . 
can be exemplified by using the example shown in Fig. 
1 5. The controller 70 forms a judgment as to whether or 
not the picture type assigned to the referenced picture 
in the encoding process of the fourth generation is the 20 
same type as that of the referenced picture in the 
encoding process of the first generation, the type of the 
referenced picture in the encoding process of the sec- 
ond generation or the type of the referenced picture in 
the encoding process of the third generation. 25 
[0121] If the result of the judgment indicates that the 
piciure type assigned to the referenced picture in the 
encoding process of the fourth generation is not the 
same type as that of the referenced picture in an encod- 
ing process of any previous generation, the controller 70 so 
carries out a normal encoding process. This result of 
the judgment implies that this referenced picture was 
never subjected to the encoding processes of the first, 
second and third generations previously in the picture 
type assigned to the referenced picture in the encoding 35 
process of the fourth generation. If the result of the judg- 
ment indicates that the picture type assigned to the ref- 
erenced picture in the encoding process of the fourth 
generation is the same type as that of the referenced 
picture in an encoding process of a previous generation, 40 
on the other hand, the controller 70 carries out a param- 
eter-reuse-encoding-process by reutiiization of parame- 
ters of the previous generation. This result of the 
judgment implies that this referenced picture was sub- 
jected to the encoding process of the first, second or ^5 
third generation previously in the picture type assigned 
to the referenced picture in the encoding process of the 
fourth generation. 

[0122] First, the normal encoding process carried out 
by the controller 70 is explained. In order to allow the so 
controller 70 to make a decision as to which one of the 
frame-prediction mode or the field-prediction mode 
should be selected, the motion-vector detecting circuit 
50 detects a prediction error in the frame prediction 
mode and a prediction error in the field prediction mode. 55 
supplying the values of the prediction errors to the con- 
troller 70. The controller 70 compares the values with 
each other, selecting the prediction mode with the 



smaller prediction error. The prediction mode switch cir- 
cuit 52 then carries out signal processing to correspond 
to the prediction mode selected by the controller 70. 
supplying a signal obtained as a result of. the processing 
to the processing -unit 53. With the frame-prediction 
mode selected, the prediction mode switch .circuit 52 
carries out signal processing so as to supply the lumi- 
nance signal to the processing unit 53 as it is on receiv- 
ing the signal", and carries out signal processing of the 
ccHor-difference signal so as to mix odd field lines with 
even field lines as being described earlier by referring to 
Fig. 8. With the field-prediction mode selected, on the 
other hand, the prediction mode switch circuit 52 carries 
out signal processing of the luminance signal so as to 
make the luminance sub-blocks Y[1] and Y[2] comprise 
odd field lines and luminance sub-blocks Y[3] and Y[4] 
comprise even field lines, and carries out signal 
processing of the color-difference signal so as to make 
the four upper lines comprise odd field lines and the four 
lower lines comprise even field lines as described ear- 
lier by referring to Fig. 9. 

[01 23] In addition, in order to allow the controller 70 to 
make a decision as to which one of the intra-picture pre- 
diction mode, the forward prediction mode, the back- 
ward prediction mode or the forward & backward 
prediction mode to be selected, the motion-vector 
detecting circuit 50 generates a prediction error for each 
of the prediction modes, supplying the prediction errors 
to the controller 70. The controller 70 selects a mode 
having the smallest prediction error as an inter-picture 
prediction mode from the forward prediction mode, the 
backward prediction mode or the forward & backward 
prediction mode. Then, the controller 70 compares the 
smallest prediction error of the selected inter-picture 
prediction mode with the prediction error of the intra-pic- 
ture prediction mode, selecting either the selected inter- 
picture prediction or the intra-picture prediction mode 
with a smaller prediction error as a prediction mode. To 
put it in detail, if the prediction error of the intra-picture 
prediction mode is found smaller, the intra-picture pre- 
diction mode is established. If the prediction error of the 
inter-picture prediction mode is found smaller, on the 
other hand, the selected forward prediction, backward 
prediction mode or forward & backward prediction mode 
with the smallest prediction error is established. The 
controller 70 then controls the processor 53 and the 
motion compensation 64 to operate in the established 
prediction mode. 

[01 24] Furthermore, in order to allow the controller 70 
to make a decision as to which one of the frame-DCT 
mode or the field-DCT mode to be selected, the DCT 
mode switch circuit 55 converts data of the four lumi- 
nance sub-blocks into a signal with a format of the 
frame-DCT mode comprising mixed odd and even field 
lines and a signal with a format of the field-DCT mode 
comprising separated odd and even field lines, supply- 
ing the signals resulting from the conversion to the DCT 
circuit 55. The DCT circuit 55 computes an encoding 
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efficiency of DCT processing of the signal comprising 
mixed odd and even field lines and an encoding effi- 
ciency of DCT processing of the signal comprising sep- 
arated odd and even field lines, supplying the computed 
encoding efficiencies to the controller 70. The controller 
70 compares the encoding efficiencies with each other, 
selecting a DCT mode with a higher efficiency. The con- 
troller 70 then controls the DCT mode switch circuit 55 
to work in the selected DCT mode. 
[0125] The controller 70 also receives a target bit rate 
representing a desired bit rate specified by the operator 
or the host computer and a signal representing the vol- 
ume of data stored in the transmission buffer 59 or the 
. size of a residual free area left in the buffer 59, generat- 
ing feedback_q_scale_code for controlling the size of 
the quantization step used by the quantization circuit 57 
on the basis of the target bit rate and the size of the 
residual free area left in the buffer 59. The 
feedback_q_scale_code is a control signal generated in 
accordance with the size of the residual free area left in 
the transmission buffer 59 so as to prevent an overflow 
or an underflow from occurring in the buffer 59 and to 
cause a bitstream to be output from the transmission 
buffer 59 at the target bit rate. To put it concretely, if the 
volume of data buffered in the transmission buffer 59 
becomes small, for example, the size of the quantization 
step is reduced so that the number of bits of a picture to 
be encoded next increases. If the volume of data buff- 
ered in the transmission buffer 59 becomes large, on 
the other hand, the size of the quantization step is 
increased So that the number of bits of a picture to be 
encoded next decreases. It should be noted that the 
size of the quantization step is proportional to 
feedback_q_scal encode. That is to say. when 
feddback_q_scale_code is increased, the size of the 
quantization step rises. When feddback_q_scale_code 
is reduced, on the other hand, the size of the quantiza- 
tion step decreases. 

[0126] Next, the parameter-reuse-encoding process 
reutilizing encoding parameters which characterizes the 
transcoder 1 01 is explained. In order to make the expla- 
nation easy to understand, it is assumed that the refer- 
enced picture was encoded as an l-picture in the 
encoding process of the first generation, as a P-picture 
in the encoding process of the second generation and 
as a B-picture in the encoding process of the third gen- 
eration, and has to be encoded again as an l-picture in 
the current encoding process of the fourth generation. 
In this case, since the referenced picture was previously 
encoded in the encoding process of the first generation 
in the required picture type as the l-piclure assigned to 
the encoding process of the fourth generation, the con- 
troller 70 carries out an encoding process by using the 
encoding parameters of the first generation instead of 
creating new encoding parameters from the supplied 
video data. Representatives of such encoding parame- 
ters to be reutilized in the encoding process of the fourth 
generation include quanti3er_scaie_code representing 



the size of the quantization-scale step. macrobioc_type 
representing the prediction mode. motion_vector repre- 
senting the motion vector, frame/fieid_motionJype indi- 
cating a frame prediction mode or a field "prediction 
mode and dct_type indicating a frame- DCT mode or a 
field-PCT mode. The controller 70 does not reutilize all 
encoding parameters received as information history. 
Instead, the controller 70 reutilizes only encoding 
parameters judged to be appropriate for reutilization 
and newly creates encoding parameters for which previ- 
ous encoding parameters are not suitable for reutiliza- 
tion. 

[01 271 Next, the parametre-reuse-encoding process 
reutilizing encoding parameters is explained by focusing 
on differences from the normal encoding process 
described earlier. In the normal encoding process, the 
motion-vector detecting circuit 50 detects a motion vec- 
tor of a referenced picture. In the parameter-reuse- 
encoding process reutilizing encoding parameters, on 
the other hand, the motion-vector detecting circuit 50 
does not detect a motion vector of a referenced picture. 
Instead, the motion-vector detecting circuit 50 reutilizes 
motion_vector transferred as history information of the 
first generation. The reason motion_vector of the first 
generation is used is explained as follows. Since the 
base-band video data obtained as a result of a decoding 
process of the encoded bitstream of the third generation 
has experienced at least three encoding processes, the 
picture quality thereof is obviously poor in comparison 
with the original video data. A motion vector detected 
from video data with a poor picture quality is not accu- 
rate. To be more specific, a motion vector supplied to 
the transcoder 101 of the fourth generation as history 
information of the first generation is certainly has a pre- 
cision better than a motion vector detected in the encod- 
ing process of the fourth generation. By reutilization of 
the motion vector received as an encoding parameter of 
the first generation, the picture quality does not deterio- 
rate during the encoding process of the fourth genera- 
tion. The controller 70 supplies the motion vector 
received as the history information of the first genera- 
tion to the motion compensation 64 and the variable- 
length coding circuit 58 to be used as the motion vector 
of a referenced picture being encoded in the encoding 
process of the fourth generation. 

[0123] In the normal processing, the motion- vector 
detecting circuit 50 detects a prediction error in the 
frame-prediction mode and a prediction error in the 
field-prediction mode in order to select either the frame- 
prediction mode or the field-prediction mode. In the 
parameter-reuse-encoding processing based on reutili- 
zation of encoding parameters, on the other hand, the 
motion-vector detecting circuit 50 detects neither pre- 
diction error in the frame-prediction mode and nor pre- 
diction error in the field-prediction mode. Instead, 
frame/f ield_motion_type received as history information 
of the first generation io indicate either the frame -pre- 
diction mode or the field -prediction mode is teutilized 
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This is because the prediction error of each prediction 
mode detected in the encoding process of the first gen- 
eration has a precision higher than the prediction error 
of each prediction mode detected in the encoding proc- 
ess of the fourth generation. Thus, a prediction mode 5 
selected on the basis of prediction errors each having a 
high precision will allow a more optimum encoding proc- 
ess to be carried out. To put it concretely, the controller 
70 supplies -a control signal representing 
frame/field_motion_type received as history information w 
of the first generation to the prediction mode switch cir- 
cuit 52. The control signal drives the prediction mode 
switch circuit 52 to carry out signal processing accord- 
ing to reutilized frame/field_motion_type. 
[0129] In the normal processing, the motion-vector 75 
detecting circuit 50 also detects a prediction error in 
each of the intra-picture prediction mode, the forward 
prediction mode, the backward prediction mode and the 
forward & backward prediction mode in order to select 
one of these prediction modes. In the processing based 20 
on reutilization of encoding parameters, on the other 
hand, the motion-vector detecting circuit 50 detects no 
prediction errors of these prediction modes. Instead, 
one of the intra-picture prediction mode, the forward 
prediction mode, the backward prediction mode and the 25 
forward & backward prediction mode indicated by 
rnacroblock_type received as history information of the 
first generation is selected. This is because the predic- 
tion error of each prediction mode detected in the proc- 
ess of the first generation has a precision higher than so 
the prediction error of each prediction mode detected in 
the process of the fourth generation. Thus, a prediction 
mode selected on the basis of prediction errors each 
having a high precision will allow a more efficient encod- 
ing process to be carried out. To put it concretely, the 35 
controller 70 selects a prediction mode indicated by 
macroblockjype included in the history information of 
the first generation and controls the processor 53 and 
the motion-compensation 64 to operate in the selected 
prediction mode. 40 
[0130] In the normal encoding process, the DCT mode 
switch circuit 55 supplies both of a signal converted into 
a format of the frame-DCT mode and a signal converted 
into a format of the f ield-DCT mode to the DCT circuit 56 
for use in comparison of an encoding efficiency in the 45 
frame-DCT mode with an encoding efficiency in the 
field-DCT mode. In the processing based on reutiliza- 
tion of encoding parameters, on the other hand, neither 
the signal converted into a format of the frame-DCT 
mode nor the signal converted into a format of the field- 50 
DCT mode is generated. Instead, only processing in a 
'DCT mode indicated by dcMype included in the history 
information of the first generation is carried out. To put it 
concretely, the controller 70 reutilizes dct_type included 
in the history information of the first generation and con- 55 
trols the DCT-mode switching circuit 55 to carry out sig- 
nal processing in accordance with a DCT mode 
indicated by dci_iype. 



[01 31 ] In the normal encoding process, the controller 
70 controls the size of the quantization step used in the 
quantization circuit 57 on the basis of a target bit rate 
specified by the operator. or the host computer and the 
size of a residual free area. I eft in the transmission buffer 
59. In the processing based on reutilization of encoding 
parameters, on the other hand, the controller 70 con- 
trols the size of the quantization step used in the quan- 
tization circuit 57 on the basis of a target bit rate 
specified by the operator or the host computer, the size 
of a residual free area left in the transmission buffer 59 
and a past quantization scale included in history infor- 
mation. It should be noted that, in the following descrip- 
tion, the past quantization scale included in history 
information is referred to as history_q_scale_code. In a 
history stream to be described later, the quantization 
scale is referred to as quantiser_scal encode. 
[0132] First, the controller 70 generates 

feedback_q_scale_code representing the current quan- 
tization scale as is the case with the normal encoding 
process. Feedback_q_scale_code is set at such a value 
determined from the size of the residual free area left in 
the transmission buffer 59 that neither overflow nor 
underflow occurs in the transmission buffer 59. Then, 
history_q_scale_code representing a previous quanti- 
zation scale included in the history stream of the first 
generation is compared with feedback_q_scaie_code 
representing the current quantization scale to deter- 
mine which quantization scale is greater. It should be 
noted that a large quantization scale implies a large 
quantization step. If feedback_q_scale_code represent- 
ing the current quantization scale is found greater than 
history_q_scal encode representing the largest among a 
plurality of previous quantization scales, the controller 
70 supplies feedback_q_scale_code representing the 
current quantization scale to the quantization circuit 57. 
If history_q_scale_code representing the largest previ- 
ous quantization scale is found greater than 
feedback_q_scale_code representing the current quan- 
tization scale, on the other hand, the controller 70 sup- 
plies history_q_sca!e_code representing the largest 
previous quantization scale to the quantization circuit 
57. The controller 70 selects the largest among a plural- 
ity of previous quantization scales included in the his- 
tory information and the current quantization scale 
derived from the size of the residual free area left in the 
transmission buffer 59. In other words, the controller 70 
controls the quantization circuit 57 to carry out quantiza- 
tion using the largest quantization step among the 
quantization steps used in the current encoding process 
(or the encoding process of the fourth generation) and 
the previous encoding processes (or the encoding proc- 
esses of the first, second and third generations). The 
reason is described as follows. 

[01 33] Assume that the bit rate of a stream generated 
in the encoding process of the third generation is 4 
Mbps and the target bit rate set for the encoder 121 car- 
rying out the encoding process of the fourth generation 
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is 15 Mbps. Such a target bit rate which is higher than 
the previous bit rate cannot be actually achieved by sim- 
ply decreasing the quantization step. This is because a 
current encoding process carried out at a small quanti- 
zation step on a picture completing a previous encoding 5 
process performed at a large quantization step by no 
means improves the quality of the picture. That is to say, 
a current encoding process carried put at a small quan- 
tization step on a picture completing a previous encod- 
ing process performed at a large quantization step -j 0 
merely increases the number of resulting bits, but does . 
not help to improve the quality of the picture. Thus, by 
using the largest quantization step among the quantiza- 
tion steps used in the current encoding process (or the 
encoding process - of the fourth generation) and the pre- is 
vious encoding processes (or the encoding processes 
of the first, second and third generations), the most effi- 
cient encoding process can be carried out. 
[0134] Next, the history decoding apparatus 104 and 
the history encoding apparatus 107 are explained by 20 
referring to Fig. 15. As shown in the figure, the history 
decoding apparatus 104 comprises a user-data 
decoder 201, a converter 202 and a history decoder 
203. The user -data decoder 201 decodes user data 
supplied by the decoding apparatus 102. The converter 25 
202 converts data output by the user-data decoder 201 
and the history decoder 203 reproduces history infor- 
mation from data output by the converter 202. 
[0135] On the other hand, the history encoding appa- 
ratus 107 comprises a history formatter 211. a con- so 
verter 212 and a user-data formatter 213. The history 
formatter 21 1 formats encoding parameters of the three 
generations supplied thereto by the history information 
separating apparatus 105. The converter 212 converts 
data output by the history formatter 21 1 and the user- 35 
data formatter 213 formats data output by the converter 
212 into a format of the user data. 
[0136] The user-data decoder 201 decodes user data 
supplied by the decoding apparatus 102. supplying a 
result of the decoding to the converter 202. Details of <*c 
the user data will be described later. At any rate, the 
user data denoted by user_data() comprises 
user_data^start_code and user_data. According to 
MPEG specifications, generation of 23 consecutive bits 
of "0" in the user -data is prohibited in order to prevent 45 
start_code from being detected incorrectly. Since the 
history information may include 23 or more consecutive 
bits of "0", it is necessary to process and convert the 
history information into converted_history_stream() to 
be described later by referring to Fig. 38 Tne compo- so 
nent that carries out this conversion by \rs on of a "1" 
bit is the converter 212 employed in the 1 r y encod- 
ing apparatus 107. On the other hand. converter 
202 employed in the history encoding apparatus 104 
carries out conversion of deletion of a bit opposite to the 55 
conversion performed by the converter 21 2 employed in 
the history encoding apparatus 107. 
[0137] The history 6acoaet 203 generates history 



information from data output by the converter 202. out- 
putting the information to the history information multi- 
plexing apparatus 103. 

[0138] On the other hand, the history formatter 21 1 
employed in the history encoding apparatus 107 con- 
verts formats encoding parameters of the three genera- 
tions supplied thereto by the history information 
separating apparatus 105 into a format of history infor- 
mation. The format of history information can have a 
fixed length shown in Figs. 40 to 46 to be described later 
or a variable length shown in Fig. 47 also to be 
described later. 

[01 39] The history information formatted by the. history 
formatter 211 is converted by the converter 212 into 
converted_history_stream() to prevent start_code of 
userjdataQ from being detected incorrectly as 
described above. That is to say. while history informa- 
tion may include 23 or more consecutive bits of "0". gen- 
eration of 23 consecutive bits of M 0~ in user_data is 
prohibited by MPEG specifications. The converter 212 
thus converts the history information by insertion of a 
"1" bit in accordance with the imposed prohibition. 
[0140] The user-data formatter 213 adds Data JD and 
user_data_stream_code to converted_history_stream() 
supplied by the converter 212 on the basis of a syntax 
shown in Fig. 38 to be described later to generate 
user_data that can be inserted into video_stream, out- 
putting user_data to the encoding apparatus 106. 
[0141] Fig. 20 is a block diagram showing a typical 
configuration of the history formatter 211. As shown in 
the figure, code-language converter 301 and a code- 
language converter 305 receive item data and item- 
number data from the encoding-parameter separating 
circuit 105. The item data is encoding parameters, that 
is. encoding parameters transmitted this time as history 
information. The item-number data is information used 
for identifying a stream including the encoding parame- 
ters. Examples of the item-number data are a syntax 
name and the name of sequence_header to be 
described later. The code-language converter 301 con- 
verts an encoding parameter supplied thereto into a 
code language conforming to a specified syntax, output- 
ting the code to a barrel shifter 302. The barrel shifter 
302 barrel-shifts the code language supplied thereto by 
a shift amount corresponding to information supplied 
thereto by an address generating circuit 306. outputting 
the shifted code to a switch 303 in byte units. The switch 
303. the contact position of which can be changed over 
by a bit select signal output by the address generating 
circuit 306. has as many pairs of contact poles as bits 
supplied by the barrel shifter 302. The switch 303 
passes on the code supplied thereto by the barrel shifter 
302 to a RAM unit 304 to be stored at a write address 
specified by the address generating circuit 305. The 
code language stored in the RAM unit 304 is read out 
back from a read address specified by the address gen- 
erating circuit 306 and supplied to the converter 2i2 
provided at the following stage If necessary, the cede 
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read out from the RAM unit 304 is again supplied to the 
RAM unit 304 by way of the switch 303 to be stored 
therein again. 

[0142] The code-length converter 305 determines the 
code length of the encoding parameter from the syntax s 
and the encoding parameter supplied thereto, output- 
ting information on the code length* to the address gen- 
erating circuit 306. The address generating circuit 306 
generates the shift amount, the bit select signal, the 
write address and the read address described above in w 
accordance with the information on the code length 
received from the code-length converter 305. The shift 
amount, the bit select signal and the addresses are sup- 
plied to the barrel shifter 302, the switch 303 and the 
RAM unit 304 respectively. ?5 
[0143] As described above, the history formatter 21 1 
functions as the so-called variable-length encoder for 
carrying out a variable-length encoding process on an 
encoding parameter supplied thereto and for outputting 
a result of the variable-length encoding process. 20 
[0144] Fig. 22 is a block diagram showing a typical 
configuration of the converter 212. In this typical config- 
uration, 8-bit data is read out from a read address in a 
buffer-memory unit 320 provided between the history 
formatter 21 1 and the converter 212 and supplied to an 2s 
8-bit D-type flip-flop (D-FF) circuit 321 to be held 
therein. The read address is generated by a controller 
326. The 8-bit data read out from the D-type flip-flop cir- 
cuit 321 is supplied to a stuff circuit 323 and an 8-bit D- 
type flip-flop circuit 322 to be held therein. The 8-bit data 30 
read out from the D-type flip-flop circuit 322 is also sup- 
plied to the stuff circuit 323. To put it in detail, the 8-bit 
data read out from the D-type flip-flop circuit 321 is con- 
catenated with the 8-bit data read out from the D-type 
flip-flop circuit 322 to form 16-bit parallel data which is 35 
then supplied to the stuff circuit 323. 
[0145] The stuff circuit 323 inserts the code "1 " into a 
stuff position specified by a signal to produce data with 
a total of 1 7 bits which is supplied to a barrel shifter 324. 
The signal indicating a stuff position is supplied by the *o 
controller 325 and the operation to insert the code "1" is 
called stuffing. 

[0146] The barrel shifter 324 barrel-shifts the data 
supplied thereto by the stuff circuit 323 by a shift 
amount indicated by a signal received from the control- 45 
ler 326. extracting 8-bit data out off the shifted one. The 
extracted data is then output to an 8-bit D-type flip-flop 
circuit 325 to be held therein. The data held in the D- 
type flip-flop circuit 325 is finally output to the user-data 
formatter 213 provided at the following stage by way of so 
a buffer-memory unit 327. That is to say, the data is tem- 
porarily stored in the buffer-memory unit 327 provided 
between the converter 212 and the user-data formatter 
213 at a write address generated by the controller 325. 
[0147] Fig. 23 is a block diagram showing a typical 55 
configuration of the stuff circuit 323. In this configure- . 
tion, the 15-bit data received from the D-type flip-flop 
circuits 321 and 322 is supplied to contact points a of 



switches 33 1 - 1 6 to 33 1 - 1 . Pieces of data supplied to the 
contact points a of the switches 331-i where i = 0 to 15 
are also supplied to contact points c of the switches 
331-i. The switches 331-i where i = 1 to 16 are switches 
adjacent to the switches 331-i where i *= 0 to 1 5 respec- 
tively on the MSB side shown in the figure) of the 
switches 331-i where i = 0 to 15. For example, the thir- 
teenth piece of data from the LSB supplied to the con- 
tact point a of the switch 331-1 3 on the MSB side of the 
adjacent switch 331-12 is also supplied to the contact 
point c of the switch 331-12. At the same time, the four- 
teenth piece of data from the LSB supplied to the con- 
tact point a of the switch 331-14 on the MSB side of the 
adjacent switch 331-14 is also supplied to the contact 
point c of the switch 331-13. 

[0148] However, the contact point a of the switch 331 - 
0 provided on the lower side of the switch 331 -1 is open 
because no switch is provided on the lower side of the 
switch 331-0 which corresponds to the LSB. In addition, 
the contact point c of the switch 331-16 provided on the 
upper side of the switch 331 -1 5 is also open because no 
switch is provided on the upper side of the switch 33 1- 
16 which corresponds to the MSB. 
[0149] The data "1" is supplied to contact points b of 
the switches 331-0 to 331-16. The decoder 332 
changes over one of the switches from 331-0 to 331-16 
at a stuff position indicated by a staff position signal 
received from the controller 326 to the contact point b in 
order to insert the data "V* into the stuff position. The 
switches 331-0 to 331-16 on the LSB side of the switch 
at the stuff position are changed over to their contact 
points c whereas the switches 331 on the MSB side of 
the switch at the stuff position are changed over to their 
contact points a. 

[01 50] Fig. 23 shows an example in which the data "1 " 
is inserted into the thirteenth bit from the LSB side. 
Thus, in this case, the switches 331-0 to 331-12 are 
changed over to their contact points c and the switches 
331-14 to 331-16 are changed over to their contact 
points a. The switch 331-13 is changed over to the con- 
tact point b thereof. 

[0151] With the configuration described above, the 
converter 212 shown in Fig. 22 converts the 22-bit code 
into a 23-bit code including the inserted data "1 ". output- 
ting the 23-bit result of the conversion. 
[0152] Fig. 24 is a diagram showing timing of pieces 
of data output by a variety of portions of the converter 
212 shown in Fig. 22. When the controller 326 
employed in the converter 212 generates a read 
address shown in Fig. 24A synchronously with a clock 
signal for a byte of data, byte data stored at the read 
address is read out from the buffer-memory unit 320 
and temporarily held by the D-type flip-flop circuit 321. 
Then, data of Fig. 24B-read out from the D-type flip-flop 
circuit 321 is supplied to the stuff circuit 323 and the D- 
type flip-flop circuit 322 io be held therein Data of Fig. 
2^C read out from the D-iype flip-flop c»cmi 322 is con- 
caienated with the data of Fig. 24 3 reac oci fiom ir.e D- 
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type flip-flop circuit 321 and data obtained as a result of 
the concatenation shown in Fig. 24D is supplied to the 
Stuff circuit 323. 

[0153] As a result, with timing of a read address Al , 
Ihe first byte DO of the data of Fig. 24B read out f Fom the 
D-type flip-flop circuit 321 is Supplied to the stuff circuit 
323 as a first byte of the data shown in Fig: 24D. Then, 
with timing of a read address Al , the second byte D1 of 
the data of .Fig. 24B read out from the D-type flip-flop cir- 
cuit 321 and concatenated with the first byte DO of the 
data of Fig. 24C read out from the D-type flip-flop circuit 
322 is supplied to the stuff circuit 322 as a second two 
bytes of the data shown in Fig. 24DrSubsequently, with 
timing of a read address A3, the third byte D2 of the 
data of Fig. 24B read out from the D-type flip-flop circuit 

321 and concatenated with the second byte D1 of the 
data of Fig. 24C read out from the D-type flip-flop circuit 

322 is supplied to the stuff circuit 322 as a third two 
bytes of the data shown in Fig. 24D and so on. 
[0154] The stuff circuit 323 receives a signal of Fig. 
24E indicating a stuff position, into which the data "1" is 
to be inserted, from the controller 326. The decoder 332 
employed in the stuff circuit 323 changes over one of 
the switches 33 1 -0 to 33 1 - 1 6 at the stuff position to the 
contact point b thereof. The switches 331 on the LSB 
side of the swiich at the stuff position are changed over 
to their contact points c whereas the switches 331 on 
the MSB side of the switch at the stuff position are 
changed over to their contact points a. As a result, the 
stuff circuit 323 inserts the data "1 " into the stuff position 
signal, outputting data with the inserted data "V* shown 
in Fig. 24F. 

[0155] The barrel shifter 324 barrel-shifts the data 
supplied thereto by the stuff circuit 323 by a shift 
amount indicated by a shift signal of Fig. 24G received 
from the controller 326. outputting a shifted signal 
shown in Fig. 24H. The shifted signal is held temporarily 
in the D-type flip-flop circuit 325 before being output to a 
later stage as shown in Fig. 24! . 

[0156] The data output from the D-type flip-flop circuit 
325 includes ihe data "T inserted into a position follow- 
ing to 22-bit data. Thus, the number of consecutive 0 
bits never exceeds 22 even if all bits between the data 
"1" and the next data "1" are "0". 

[0157] Fig. 25 is a block diagram showing a typical 
configuration of the converter 202. The fact that compo- 
nents ranging from a D-type flip-flop circuit 341 to a con- 
troller 346 are employed in the converter 202 as the 
components ranging from the D-type flip-flop circuit 321 
to the controller 326 are employed in the converter 212 
shown in Fig. 22 indicates that the configuration of the 
former is basically the same as the configuration of the 
latter. The converter 202 is different from the converter 
212 in that, in the case of the former, a delete circuit 343 
is employed in place of the stuff circuit 323 of the latter. 
Otherwise, the configuration of the converter 202 is the 
same as that of the converter 212 shown in Fig. 22. 
[0153] The delete circuit 343 employed in the con- 



verter 202 deletes a bit at a delete position indicated by 
a signal output by the controller 346. The delete position 
corresponds to the stuff position, into which the stuff cir- 
cuit 323 shown in Fig. 23 inserts the data "1". 
5 [01 59] The remaining operations of the converter 202 
are the same as those carried out by the converter 212* 
shown in Fig. 22. 

[0160] Fig. 26 is a block diagram showing a typical 
configuration of the delete circuit 343. In this configura- 
te tion, the 15 bits on LSB side of which 16-bit data 
received from the D-type flip-flop circuits 341 and 342 
are -supplied to contact points a of switches 351-0 to 
351-14. Pieces of data supplied to the contact points a 
" of the switches 351 -i where i = 1 to 14 are also supplied 

is to contact points b of the switches 351 -i where i = 0 to 
13. The switches 351 -i where i = 1 to 14 are switches 
adjacent to the switches 351 -i where i = 0 to 13 respec- 
tively on the MSB side (or the upper side shown in the 
figure) of the switches 351 -i where i = 0 to 13. For exam- 

20 pie, the thirteenth piece of data from the LSB supplied 
to the contact point a of the switch 351-13 on the MSB 
side of the adjacent switch 351-12 is also supplied to 
the contact point b of the switch 351-12. At the same 
time, the 1 4th piece of data from the LSB supplied to the 

25 contact point a of the switch 351 -14 on the MSB side of 
the adjacent switch 351-13 is also supplied to the con- 
tact point c of the switch 351-13. The decoder 352 
deletes a bit at a delete position indicated by a signal 
output by the controller 346, outputting the remaining 

so 1 5-bit data excluding the deleted bit. 

[0161] Fig. 26 shows a state in which the thirteenth 
input bit from the LSB (input bit 12) is deleted. Thus, in 
this case, the switches 351-0 to 351-11 are changed 
over to their contact points a to output 12 input bits from 

35 the LSB (bit 0) to the twelfth bit (bit 1 1) as they are. On 
the other hand, the switches 351-12 to 351-14 are 
changed over to their contact points b to pass on the 
fourteenth to sixteenth input bits (input bits 13 to 15) as 
the thirteenth to fifteenth output bits (output bits 12 to 

*o 14) respectively. In this state, the thirteenth input bit 
from the LSB (input bit 12) is connected to none of the 
output lines. 

[0162] 16-bit data is supplied to the stuff circuit 323 
shown in Fig. 23 and the delete circuit 343 shown in Fig. 
^5 26. This is because the data supplied to the stuff circuit 

323 is a result of concatenation of pieces of data output 
by the 8-bit D-type flip-flop circuits 321 and 322 
employed in the converter 21 2 shown in Fig. 22. By the 
same token, the data supplied to the delete circuit 343 

so is a result of concatenation of pieces of data output by 
the 8-bit D-type flip-flop circuits 341 and 342 employed 
in the converter 202 shown in Fig. 25. The barrel shifter 

324 employed in the converter 2 1 2 shown in Fig. 22 bar- 
rel-shifts the 1 7-bit data supplied thereto by the stuff cir- 

55 cuit 323 by a shift amount indicated by a signaJ i eceived 
from the controller 326, finally extracting data of typi- 
cally 3 bits out off the shifted one. Likev.:se. the barrel 
shifter 344 employed in the converter 202 shown m Fig 



22 



43 



EP 0 942 605 A2 



44 



25 barrel-shifts the 15-bit data supplied thereto by the 
stuff circuit 324 by a shift amount indicated by a signal 
received from the controller 346. finally extracting data 
of 8 bits out off the shifted one. 

[0163] Fig. 21 is a block diagram showing a typical 
configuration of the history decoder 203 for decoding 
data completing . the history formatting process in the 
converter 202. Data of an encoding parameter supplied 
to the history decoder 203 by the converter 202 is fed to 
a RAM unit 311 to be stored therein at a write address 
specified by an address generating circuit 315. The 
address generating circuit 315 also outputs a read 
address with predetermined timing to the RAM unit 311. 
At that time, data stored at the read address in the RAM 
unit 311 is output to a barrel shifter 312. The barrel 
shifter 312 barrel-shifts the data supplied thereto by a 
shift amount corresponding to information supplied 
thereto by the address generating circuit 315, outputting 
the shifted data to inverse-code-length converters 313 
and 314. 

[0164] The inverse-code-length converters 313 and 
314 also receive the name of a syntax of a stream 
including the encoding parameters from the converter 
202. The inverse code-length converter 313 determines 
the code length of the encoding parameter from the 
data or the code language supplied thereto in accord- 
ance with the syntax, outputting information on the code 
length to the address generating circuii 315. 
[0165] On the other hand, the inverse-code-length 
converter 314 decodes or reversely encodes the data 
supplied by the barrel shifter 312 on the basis of the 
syntax, outputting a result of the decoding process to 
the encoding-parameter multiplexing apparatus 103. 
[0166] In addition, the inverse-code-length converter 
314 also extracts information required for identifying 
what code language is included, that is, information 
required for determining a delimiter of a code, outputting 
the information to the address generating circuit 315. 
The address generating circuit 315 generates write and 
read addresses and a shift amount based on this infor- 
mation and the code length received from the inverse- 
code-length converter 313, outputting the write/read 
addresses to the RAM unit 31 1 and the shift amount to 
the barrel register 312. 

[0167] Fig. 27 is a block diagram showing another typ- 
ical configuration of the converter 212. A counter 361 
employed in this configuration counts the number of 
consecutive 0 bits of data supplied thereto, outputting 
the result of counting to the controller 326. When the 
number of consecutive 0-bit of data supplied to the 
counter 361 reaches 22, the controller 326 outputs a 
signal representing a stuff position to the stuff circuit 
323. At the same time, the controller 326 resets the 
counter 361, allowing the counter 351 to start couniing 
the number of consecutive 0-bit again from 0. The rest 
of the configuration and the operation are the same as 
those of the converter 212 shown in Fig. 22. 
[0163] Fig. 28 is a block diagram showing another typ- 



ical configuration of the converter 202. A counter 371 
employed in this configuration counts the number of 
consecutive 0-bit of data supplied thereto, outputting the 
result of counting to the controller 346. When the 

5 .number of consecutive 0 -bit of data supplied to the 
counter 371 reaches 22. the controller 346 outputs a 
. signal representing a delete position to the delete circuit 
343. At the same time, the controller 346 resets the 
counter 371, allowing the counter 371 to start counting 

• jo the number of consecutive 0-bit again from 0. The rest 
of the configuration and the operation are the same as 
those of the converter 202 shown in Fig. 25. 
[0169] As described above, in the typical configura- 
tions shown in Figs. 27 and 28. the data 'T is inserted 

is as a marker bit and deleted respectively when a prede- 
termined pattern comprising a predetermined number 
of consecutive 0-bit is detected by the counter. The typ- 
ical configurations shown in Figs. 27 and 28 allow 
processing to be carried out with a higher degree of eff i- 

20 ciency than the configurations shown in Figs. 22 and 25 
respectively. 

[0170] Fig. 29 is a block diagram showing a typical 
configuration of the user-data formatter 213. in this con- 
figuration, when a controller 383 outputs a read address 

25 to a buffer memory not shown provided between the 
converter 21 2 and the user-data formatter 213, data is 
output from the read address and supplied to a contact 
point a of a switch 382 employed in the user-data for- 
matter 213. It should be noted that the buffer memory 

so itself is not shown in the figure. In a ROM unit 381 . data 
required for generating user_data() such as a user-data 
start code and a data ID is stored. A controller 313 
changes over the switch 382 to the contact point a or a 
contact point b with predetermined timing in order to 

35 allow the switch 382 to select the data stored in the 
ROM unit 381 or data supplied by the converter 212 and 
pass on the selected data. In this way. data with a for- 
mat of user_data() is output to the encoding apparatus 
106. 

40 [0171] It is worth noting that the user -data decoder 
201 can be implemented by outputting input data by 
way of a switch for deleting inserted data read out from 
a ROM unit like the ROM unit 381 employed in the user- 
data formatter 213 shown in Fig. 29. The configuration 

45 of the user-data decoder 201 is shown in none of the fig- 
ures. 

[01 72] Fig. 30 is a block diagram showing the state of 
an implementation in which a plurality of transcoders 
101-1 to 101 -N are connected in series for the use of 

50 video editing studio service. The encoding-parameter 
multiplexing apparatuses 103-i employed in the trans- 
coders 101 -i where i = 1 to N each write most recent 
encoding parameters used by itself over a region for 
storing least recent encoding parameters in an area 

55 used for recording encoding parameters As a result, 
base-band picture data includes encoding parameters 
or generation history information of the four most i scent 
generations associated with the macrobiocks o: the p:c- 
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ture data. 

[0173] The variable-length-encoding circuit 58 
employed in the encoder 121-i of Fig. 19 employed in 
the encoding apparatus 106-i encodes video data 
received from the quantization circuit 57 on the basis of 
current encoding parameters received from the encod-. 
ing-parameter separating circuit- 1 05- i. As a result, the 
current encoding parameters are multiplexed typically in 
picture_header() included in a bitstream generated by 
the variable-length-encoding circuit 58. 
[0174] In addition, the variable-length-encoding circuit 
58 also multiplexes user data, which includes genera- 
tion history information and is received from the history 
encoding apparatus 107-i, into the output bitstream. 
This multiplexing process is not the embedded process- 
ing like the one- shown in Fig. 18, but multiplexing of the 
user data into the bitstream. Then, the bitstream output 
by the encoding apparatus 106-i is supplied to the trans- 
coder 101 -(i+1) at the following stage by way of the 
SDTI 108-i. 

[0175] The configurations of the transcoders 101-iand 
101 -(i+1) are the same as the one shown in Fig. 15. The 
processing carried out by them can thus be explained 
by referring to Fig. 15. If it is desired to change the cur- 
rent picture type from the l-picture to the P- or B-picture 
in an encoding operation using the history of actual 
encoding parameters, the history of previous encoding 
parameters is searched for those of a P- or B-picture 
used in the previous. If a history of a P or B-picture is 
found in the history, its parameters including a motion 
vector are used to change the picture type. If a history of 
a P- or B-picture is not found in the history, on the other 
hand, the modification of the picture type without motion 
detection is given up. It is needless to say that the pic- 
ture type can be changed even if an encoding parame- 
ter of a P- or B-picture is not found in the history 
provided that motion detection is carried out. 
[0176] In the format shown in Fig. 18, encoding 
parameters of four generations are embedded in picture 
data. As an alternative, parameters for each of the I-, P- 
and B-pictures can also be embedded in a format tike 
one shown in Fig. 31. in the example shown in Fig. 31. 
encoding parameters or picture history information of 
one generation are recorded for each picture type in an 
operation to encode the same macroblocks accompa- 
nying changes in picture type occurring in the previous. 
In this case, the decoder 11 1 shown in Fig. 16 outputs 
encoding parameters of one generation for the I-, P- and 
B-pictures to be supplied to the encoder 121 shown in 
Fig. 19 instead of encoding parameters of most recent, 
the first, second and third preceding generations. 
[0177] In addition, since the area of Cb[l][x] and Cr[l] 
[x] is not used, the present invention can also be applied 
to picture data of a 4 : 2 : 0 format which does not use 
the area of Cb[i][x] and Cr[i][x]. In the case of this 
example, the decoding apparatus 102 fetches encoding 
parameters in the course of decoding and identifies the 
picture type. The decoding apparatus 102 writes or mul- 



tiplexes the encoding parameters into a location corre- 
sponding to the picture type of the picture signal and 
outputs the multiplexed picture signal to the encoding- 
parameter separating apparatus 105. The encoding- 

5 parameter separating apparatus 105 separates the 
encoding parameters from the. picture data and, by 
using the separated encoding parameters, the encod- 
ing-parameter separating apparatus 105 is capable of 
carrying out a post-decoding -encoding process while 

w changing the picture type by taking a picture type to be 
changed and previous encoding parameters supplied 
thereto into consideration. 

[0178] .The transcoder 101 has another operation 
which is different from the parameter-reuse-encoding 
is process to deter mine a changeable picture type in only 
case of the controller 70 does not allow the motion vec- 
tor detecting circuits to operate. 

[01 79] The other operation is explained by referring to 
a flowchart shown in Fig. 32. As shown in Fig. 32, the 

20 flowchart begins with a step S1 at which encoding 
parameters or picture history information of one gener- 
ation for each picture type are supplied to the controller 
70 of the encoder 121. The flow of the processing then 
goes on to a step S2 at which the encoding-parameter 

25 separating apparatus 105 forms a judgment as to 
whether or not picture history information includes 
encoding parameters used in a change to a B-picture. if 
the picture history information includes encoding 
parameters used in a change to a B-picture, the flow of 

so the processing proceeds to a step S3. 

[0180] At the step S3, the econtroller 70 forms a judg- 
ment as to whether or not picture history information 
includes encoding parameters used in a change to a P- 
picture. If the picture history information includes encod- 

35 ing parameters used in a change to a P -picture, the flow 
of the processing proceeds to a step S4. 
[0181] At the step S4. the controller 70 determines 
that changeable picture types are the h P- and B-pic- 
tures. If the outcome of the judgment formed at the step 

40 S3 indicates that the picture history information does 
not include encoding parameters used in a change to a 
P-picture. on the other hand, the flow of the processing 
proceeds to a step S5. 

[0182] At the step S5. the controller 70 determines 
^5 that changeable picture types are the I- and B-pictures. 
In addition, the controller 70 determines that a pseudo- 
change to a P-picture is also possible by carrying out 
special processing using only a forward-prediction vec- 
tor and no backward-prediction vector included in his- 
50 tory information of the B-picture. If the outcome of the 
judgment formed at the step S2 indicates that the pic- 
ture history information does not include encoding 
parameters used in a change to a B-picture. on the 
other hand, the flow of the processing proceeds io a 
55 step S6 

[0183] At the step SS. the controller 70 forms a judg- 
ment as to whether or not picture history information 
includes encoding parameters used in a change to a ?- 
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picture. If the picture history information includes encod- 
ing parameters used in a change to a P-picture. the flow 
of the processing proceeds to a step S7. 
[0184] At the step S7, the controller 70 determines 
that changeable picture types are the I- and P -pictures. 5 
In addition, the encoding-parameter separating appara- 
tus 105 determines that a change to a B-picture is also 
possible by carrying out special processing using only a 
forward-prediction vector and no backward -prediction 
vector included in history information of the P-picture. w 
[0185] If the outcome of the judgment formed at the 
step S6 indicates that the picture history information 
does not include encoding parameters used in a change 
to a P-picture, on the other hand, the flow of the 
processing proceeds to a step S8. At the step S8, the is 
controller 70 determines that the only changeable pic- 
ture type is the l-picture because there is no motion vec- 
tor. An l-picture can not be changed to any other picture 
type than the l-picture. 

[0186] After completing the steps S4. S5. S7 or S8, 20 
the flow of the processing goes on to a step S9 at which 
the controller 70 notifies the user of the changeable pic- 
ture types on a display unit which is shown in none of 
the figures. 

[0187] Fig. 33 is a diagram showing examples of 25 
changes in picture type. When the picture type is 
changed, the number of frames composing a GOP 
structure is changed. To put it in detail, in these exam- 
ples, a long GOP structure is changed to a short GOP 
structure of the second generation. And then, the GOP so 
structure of athe second generation is changed back to 
a long GOP ai a third generation. The long GOP struc- 
ture has an N = 15 and an M = 3. where N is the number 
of frames constituting the GOP and M is the period of 
the appearance of the P-picture expressed in terms of 35 
frames. On the other hand, the short GOP has an N = 1 
and an M = 1 where M is the period of the appearance 
of the l-picture expressed in terms of frames. It should 
be noted that a dashed line shown in the figure repre- 
sents a boundary between two adjacent GOPs. *o 
[0188] When the GOP structure of the first generation 
is changed to the GOP structure of the second genera- 
tion, the picture types of all the frames can be changed 
to the l-picture as is obvious from the explanation o? the 
processing to determine changeable picture types given «*5 
above. When these picture types are changed, all 
motion vectors which were processed when the source 
video sognal was encoded in the first generation are 
saved or left. Then, when the short GOP structureis 
changed back to the long GOP structure at the third so 
generation. That is, even if picture types are changed, 
the motion vector for each type which was saved when 
the source video signal was encoded at the first gener- 
ation is re-utilized, allowing a change back to the long 
GOP structureto be made with deterioration of the pic- 55 
ture quality avoided. 

[0189] Fig. 34 is a diagram showing another examples 
of changes in picture type. In the case of these exam- 



ples, changes are made from a long GOP structure with 
N = 14 and M = 2 to a short GOP structure with N = 2 
and M = 2 at the second generation and then to a short 
GOP structure with N = 1 and M = 1 and finally to a ran- 
dom GOP with an undetermined frame count N at the 
fourth generation. 

[0190] Also in these examples, a motion vector for 
each picture type which was processed when the 
source video. sognal was encoded as the first genera- 
tion is saved untill the fourth generation. As a result, by 
reutilizing the saved encoding parameters, deterioration 
of the picture quality can be reduced to a minimum even 
if the picture types are changed in a complicated man- 
ner as shown in Fig. 34". In addition, if the quantization 
scale of the saved encoding parameters is utilized effec- 
tively, an encoding process which entails only little dete- 
rioration of the picture quality can be implemented. 
[0191] The re-utilization of the quantization scale is 
explained by referring to Fig. 35. Fig. 35 is a diagram 
showing a case in which a certain reference frame is 
always encoded with an l-picture from a first generation 
to a fourth generation. Only the bit rate is changed from 
4 Mbps for the first generation to 18 Mbps for the sec- 
ond generation and then to 50 Mbps for the third gener- 
ation and finally back to 4 Mbps for the fourth 
generation. 

[0192] When a bit rate of 4 Mbps of bitstream gener- 
ated at first generation is changed to a bit rate of 18 
Mbps at second generation, the picture quality is not 
improved even a post-decoding-encoding process is 
carried out at a fine quantization scale accompanying 
the increase in bit rate. This is because data quantized 
in the previous at a coarse quantization step is not 
restored. Thus, quantization at a fine quantization step 
accompanying a raise in bit rate in the course of 
processing as shown in Fig. 35 merely increases the 
amount of information and does not lead to an improve- 
ment of the picture quality. For this reason, if control is 
executed to sustain a coarsest or largest quantization 
scale used in the previous, the encoding process can be 
implemented leapt wastefully and most efficiently. 
[0193] As described above, when the bit rate is 
changed, by making use of the previous history of the 
quantization scale, the encoding process can be imple- 
mented most effectively. 

[0194] This quantization control processing is 
explained by referring to a flowchart shown in Fig. 36. 
As shown in the figure, the flowchart begins with a step 
Sli at which controller 70 forms a judgment as to 
whether or not input picture history information includes 
an encoding parameter of a picture type to be changed 
from now on. If the outcome of the judgment indicates 
that the input picture history information includes an 
encoding parameter of a picture type to be changed, the 
flow of the processing goes on to a step Si 2. 
[0195] At the step S12, the controller 70 extracts the 
history_q_scale_code from the encoding parameters in 
question for comparison \nc\u6e6 in the picture history 
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information. 

[0196] The flow of the processing then proceeds to a 
step S13 at which the controller 70 calculates a candi- 
date value of the feedback_q_scal encode obased on a 
data fullness of the transmission buffer 59. 
[01 97] The.flow of the processing then proceeds to a 
step S14 at which the controller 70 forms a judgment as 
to whether or not history_q_scale_code is larger or 
coarser than feedback_q__scale_code. If the outcome of 
the judgment indicates that history_q_scale_code is 
larger or coarser than feedback_q_scale_code, the flow 
of the processing continues to a step S1 5. 
[0198] At the step $15. the controller 70. supplies 
history_q_scale_code as a quantization scale to the 
quantization circuit 57 which then carries out a quanti- 
zation process by using history_q_scal encode. 
[0199] The flow of the processing then proceeds to a 
step S16 at which the controller 70 forms a judgment as 
to whether or not all macroblocks included in the frame 
have been quantized. If the outcome of the judgment 
indicates that all the macroblocks included in the frame 
not have been quantized yet, the flow of the processing 
goes back to the step Si 3 to carry out the pieces of 
processing of the steps Si 3 to Si 6 repeatedly till all the 
macroblocks included in the frame are quantized. 
[0200] If the outcome of the judgment formed at the 
step Si 4 indicates that history_q_scale_code is not 
larger than feedback_q_scale_code, that is. 
history_q_scaie_code is finer than 

feedback_q_scale_code, on the other hand, the flow of 
the processing continues to a step S17. 
[0201] At the step Si 7, the controller 70 supplies 
feeds back feedback_q_scale_code as a quantization 
scale to the quantization circuit 57 which then carries 
out a quantization process by using 
f eedback_q_scal e_code. 

[0202] If the outcome of the judgment formed at the 
step S1 1 indicates that the input picture history informa- 
tion does not include an encoding parameter of a pic- 
ture type to be changed, on the other hand, the flow of 
the processing goes on to a step Si 8. 
[0203] At the step Si 8, the quantization circuit 57 
receives the candidate value of the 
feedback_CLScale_code from the controller 70. 
[0204] The flow of the processing then proceeds to a 
step S19 at which the quantization circuit 57 which car- 
ries out a quantization process by using Q_feedback. 
[0205] The flow of the processing then proceeds to a 
step S20 at which controller 70 forms a judgment as to 
whether or not all macroblocks included in the frame 
have been quantized. If the outcome of the judgment 
indicates that all the macroblocks included in the frame 
not have been quantized yet. the flow of the processing 
goes back to the step Si 3 to carry out the pieces of 
processing of the steps Si 8 to S20 repeatedly till all the 
macroblocks included in the frame are quantized. 
[0206] The transcoder 101 explained earlier by refer- 
ring to Fig. 15 supplies previous encoding parameters 



of the first, second and third generations to the video 
encoding apparatus 106 by multiplexing these parame- 
ters in base-band video data. In the present invention, 
however, a technology of multiplexing previous encod- 

5 ing parameters in base-band video data is not abso- 
lutely required. For- example, previous encoding 
parameters can be transferred by using a transmission 
• line such as a data transfer bus provided separately 
from that for the base-band video data as shown in Fig. 

w 37. 

[0207] The video decoding apparatus 102, the history 
decoding apparatus 104, the video encoding apparatus 
106 and the history encoding apparatus 107 shown in 
Fig. 37 have entirely the same configurations and tune- 
rs .tions as the video decoding apparatus 102, the history 
decoding apparatus 104, the video encoding apparatus 

106 and the history encoding apparatus. 107 respec- 
tively which have been described earlier by referring to 
Fig. 15. 

20 [0208] The variable-length decoding circuit 112 
employed in the video decoding apparatus 102 extracts 
encoding parameters of the third generation from the 
sequence layer, the GOP layer, the picture layer, the 
slice layer and the macroblock layer of the encoded 

25 video bitstream ST(3rd) of the third generation, supply- 
ing the parameters to the history encoding apparatus 

107 and the controller 70 employed in the video encod- 
ing apparatus 106. The history encoding apparatus 107 
converts the encoding parameters of the third genera- 

30 tion supplied thereto into converted_history_stream() 
which can be described in the user-data area on the pic- 
ture layer, supplying converted_history_stream() to the 
variable-length coding circuit 58 employed in the video 
encoding apparatus 106 as user data. 
35 [0209] In addition, the variable-length decoding circuit 
1 12 also extracts user data (user_data) including previ- 
ous encoding parameters of the first and second gener- 
ations from the user-data area on the picture layer of the 
encoded video bitstream ST(3rd) of the third genera- 
te? tion. supplying the user__data to the history decoding 
apparatus 104 and the variable-length coding circuit 58 
employed in the video encoding apparatus 106. The his- 
tory decoding apparatus 104 extracts the encoding 
parameters of the first and second generations from a 
45 history steam of the user data which is described in the 
user-data area as converted__history_stream(), supply- 
ing the parameters to the controller 70 employed in the 
video encoding apparatus 106. 

[0210] The controller 70 of the video encoding appa- 
50 ratus 106 controls the encoding process carried out by 
the video encoding apparatus 106 on the basis of the 
encoding parameters of the first and second genera- 
tions received from the history decoding apparatus 104 
and the encoding parameters of the third generation 
55 received from the video decoding apparatus 102. 

[021 1 ] In the meantime, the variable-length coding cir- 
cuit 58 employed in the video encoding apparatus 106 
receives t 1 "- jser data (user_data) including encoding 
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parameters of the first and second generations from the 
video decoding apparatus 102 and the user data 
(user_data) including encoding parameters of the third 
generation from the history encoding apparatus 107, 
describing these pieces of userjdata in. the user-data 
area on the picture layer of an encoded video bitstream 
of the fourth generation as history information. 
[021 2] Fig. 38 is a diagram showing a syntax used for. 
decoding an. MPEG video stream. The decoder 
decodes an MPEG bit stream in accordance with this 
syntax in order to extract a plurality of meaningful data 
items or meaningful data elements from the bitstream. 
In the syntax to be explained below, a function and a 
conditional statement are each represented by a string 
of normal characters whereas a data element is repre- 
sented by a string of bold characters. A data item is 
described by the Mnemonic representing the name of 
the data item. In some cases, the Mnemonic also indi- 
cates the bit length composing the data item and the 
type of the data item. 

[021 3] First of all, functions used in the syntax shown 
in Fig. 38 are explained. A next_start_code() is a func- 
tion used for searching a bitstream for a start code 
described in the bitstream. In the syntax shown in Fig. 
38. the next_start_code() function is followed by a 
sequence_header() function and a 

sequence_extension() function which are laid out 
sequentially to indicate that the bitstream includes data 
elements defined by the sequence_header() and 
sequence_extension() functions. Thus, a start code, a 
kind of data element described at the beginning of the 
sequence_header() and sequence_extension() func- 
tions, is found by the next_start_code() function from 
the bitstream in an operation to decode the bitstream. 
The start code is then used as a reference to further find 
the sequence_header() and sequence_extension() 
functions and decode data elements defined by the 
sequence_header{) and sequence_extension() func- 
tions. 

[0214] It should be noted that the sequence_header() 
function is a function used for defining header data of a 
sequence layer in the MPEG bitstream whereas the 
sequence_extension() function is a function used for 
defining extension data of a sequence layer in the 
MPEG bitstream. 

[0215] A do {} while statement is described after the 
sequence_extension() function. The do {} while state- 
ment comprises a {} block following a do statement and 
a while statement following the {} block. Data elements 
described by functions in the {} block following the do 
statement are extracted from the bitstream as long as a 
condition defined by the while statement is true. That is 
to say, the do {} while syntax defines a decoding proc- 
ess to extract data elements described by functions in 
the {} block following the do statement from the bit- 
stream as long as the condition defined by the while 
statement is true. 

[0216] A nextbitsQ used in the whiie statement is a 



function used to compare a bit or a string of bits appear- 
ing in the bitstream with a data element to be decoded 
next. In the example of the syntax shown in Fig. 38. the 
nextbitsO function compares a string of bits appearing in 

5 the., bitstream with sequence_end_code used for indi- 
cating the end of a video sequence. The condition 
defined by the while statement is the to be true if the 
string of bits appearing in the bitstream does not match 
sequence_end_code. Thus, the do {} while statement 

70 . described after the sequence_extension() function indi- 
cates that data elements defined by functions in the {} 
block following the do statement are described in the bit- 
stream as long as sequence__end_code used for indi- 
cating the end of a video sequence does not appear in 

75 the bitstream. 

[0217] After the data elements defined by the 
sequence_extension() function in the bitstream, data 
elements defined by an extension_and_user_data(0) 
function are described. The 

20 extension_and_user_data(0) function is a function used 
for defining extension data and user data of the 
sequence layer of the MPEG bitstream. 
[0218] A do {} while statement following the 
extension_and_user_data(0) function is a function to 

25 extract data elements described by functions in the {} 
block following the do statement from the bitstream as 
long as a condition defined by the while statement is 
true. The nextbits() functions used in the while state- 
ment are functions used to form a judgment as to 

30 whether or not a -bit or a string of bits appearing in the 
bitstream matches picture_start_code or 
group_start_code start codes respectively by compar- 
ing the string with the start code specified in the func- 
tion. If the string of bits appearing in the bitstream 

35 matches picture_start_code or group_start_code. a 
condition defined by the while statement is said to be 
true. Thus, if picture_start_code or group_start_code 
appears in the bitstream, the codes of data elements 
defined by functions in the {} block following the do 

*o statement are described after this start code. Accord- 
ingly, by finding a start code represented by 
picture_start__code or group_siart_code. it is possible to 
extract data elements defined by functions in the {} 
block of the do statement from the bitstream. 

45 [0219] An if-statement described at the beginning of 
the {} block of the do statement states a condition "if 
group_start_code appears in the bitstream." A true (sat- 
isfied) condition stated by the if-statement indicates that 
data elements defined by a group_of_picture_header(i) 

so function and a extension_and_user_data(l) function 
are described sequentially after group_start_code. 
[0220] The group_of__picture_header(1) function is a 
function used for defining header data of a GOP layer of 
the MPEG bitstream and the 

55 extension_and_user_data(i) function is a function used 
for defining extension data named extension_data 
and/or user data named user_daia of the GOP layer of 
the MPEG bitstream. 
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[0221] Furthermore, in this bitstream, data elements 
defined by a picture_header() function and a 
picture_coding-extension() function are described after 
the data elements defined by the 
group_of_picture_header(l) function and the 5 
extension_and_user_data(l) function. Of course, if the 
condition defined by the if -statement is not true, the data 
elements defined by the group_of_picture_header(l) 
■function and the extension_and_user_data(1) function 
are not described. In this case, the data elements w 
defined by the picture_header() function and the 
picture^coding_extension() function are described after 
the data elements defined by an 
extension_and_user_data(0) function. 
[0222] The picture_header() function is a function . is 
used for defining header data to a picture layer of the 
MPEG stream and the picture_coding_extension0 func- 
tion is a function used for defining first extension data of 
the picture layer of the MPEG stream. 
[0223] The next while statement is a function used for 20 
defining a condition. A condition defined by each if- 
statement described in a {} block following the condition 
defined by the while statement is judged to be true or 
false as long as the condition defined by the while state- 
ment is true. nextbitsQ functions used in the while state- 25 
ment are functions for forming a judgment as to whether 
a string of bits appearing in the bitstream matches 
extension_siart_code and user_start_code respec- 
tively If the string of bits appearing in the bitstream 
matches extension_start_code or user_data_start, a 50 
condition defined by the while statement is said to be 
true. 

[0224] A first if-statement in the {} block following the 
while statement is a function for forming a judgment as 
to whether or not a string of bits appearing in the bit- 35 
stream matches extension_start_code. A string of bits 
appearing in the bitstream that matches 32-bit 
extension_start_code indicates that data elements 
defined by an extension_data(2) function are described 
after extension_start_code in the bitstream. *o 
[0225] A second if-statement is a function for forming 
a judgment as to whether or not a string of bits appear- 
ing in the bitstream matches user_data_start_code. If a 
string of bits appearing in the bitstream matches 32-bit 
user_data_start_code J a condition defined by a third if- 45 
statement is judged to be true or false. The 
user_data_start_code is a start code used for indicating 
the beginning of a user-data area of the picture layer of 
the MPEG bitstream. 

[0226] The third if-statement in the {} block following 50 
the while statement is a function for forming a judgment 
as to whether or not a string of bits appearing in the bit- 
stream matches History_Data_ID. A string of bits 
appearing in the bitstream that matches 8-bit 
History_DataJD indicates that data elements defined 55 
by a convert ed_history_stream() function are described 
after a code indicated by 8-bit History_Data_ID in the 
user-data area of the picture layer of the MPEG bit- 



stream. 

[0227] A converted_history_stream() function is a 
function used for describing history information and his- 
tory data for transmitting all encoding parameters used 
in the MPEG encoding process. Details of data ele- 
ments defined.by this converted_history_stream() func- 
tion will be described later. History_DataJD is a start 
code used for indicating the beginning of a description 
of the history information and the history data in the 
user-data area of the picture layer of the MPEG bit- 
stream; 

[0228] An else statement is syntax indicating a case 
for a false condition defined by the third if-statement. 
Thus. if data elements . defined . by a 
converted_history_stream() function are not described 
in the user-data area of the picture layer of the MPEG 
bitstream. data elements defined by a user_data() func- 
tion are described. 

[0229] A picture_data() function is a function used for 
describing data elements related to a slice layer and a 
macroblock layer after user data of the picture layer of 
the MPEG bitstream. Normally, data elements defined 
by this picture_data() function are described after data 
elements defined by a user_data() function or data ele- 
ments defined by a converted_history_stream() function 
described in the user-data area of the picture layer of 
the bitstream. If neither extension_start_code nor 
user_data_start_code exists in a bitstream showing 
data elements of the picture layer, however, data ele- 
ments defined by this picture_data() function are 
described after data elements defined by a 
picture_coding_extensionQ function. 
[0230] After the data elements defined by this 
picture_data() function, data elements defined by a 
sequence_header() function and a 

sequence_extensionO function are described sequen- 
tially The data elements described by the 
sequence_header() function and the 

sequence_extension() function are exactly the same 
data elements as defined by a sequence_header() func- 
tion and a sequence_extension() function described at 
the beginning of a sequence of the video stream. The 
reason why the same pieces of data are defined in the 
stream is to prevent data of the sequence layer from 
being no longer receivable, thus, preventing a stream 
from being no longer decodable when reception of a bit- 
stream is started by a bitstream receiving apparatus in 
the middle of a data stream, such as part of bitstream 
corresponding to a picture layer. 

[0231] After the data elements defined by the 
sequence_header0 function and the 

sequence_extensionQ function, that is. at the end of the 
data stream. 32 -bit sequence_end_code used for indi- 
cating the end of the sequence is described. 
[0232] Fig. 39 is a schematic diagram showing an out- 
line of the basic configuration of the syntax described so 
far. 

[0233] Next, a history stream defined by a 
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converted_history_streamO function is explained. 
[0234] The converted_history_stream() function is a 
function used for inserting a history stream showing his- 
tory information into the user<iata area of the picture 
layer of the MPEG bitstream. It should be noted that the 
word 'converted: means that the stream has completed 
a conversion process to insert one marker bit for at least 
every 22 bits of the history stream composed of history 
data to be inserted into the user area in order to avoid 
start emulation. 

[0235] The converted_history_stream() function is 
described in either one of a format of a fixed-length his- 
tory stream shown in Figs. 40 to-46 or a variable-length 
history stream shown in Fig. 47 to be described later. If 
the . fixed-length history stream is selected on the 
encoder side, there is a merit that a circuit and software 
employed in the decoder for decoding data elements 
from the history stream become simple. If the variable- 
length history stream is selected on the encoder side, 
on the other hand, the encoder is capable of selecting 
arbitrarily history information or data elements 
described in the user area of the picture layer when nec- 
essary. Thus, the amount of data of the history stream 
can be reduced. As a result, the data rate of the bit- 
stream as a whole can also be lowered as well. 
[0236] The history information, the history data and 
the history parameter cited in the explanation of the 
present invention are encoding parameters or data ele- 
ments used in the related art encoding processes and 
are not encoding-parameter data used in the current 
encoding process or the encoding process carried out 
at the last stage. Consider a case in which a picture is 
encoded and transmitted as an l-picture in an encoding 
process of a first generation, as a P-picture in an encod- 
ing process of a second generation and as a B-picture 
in an encoding process of a third generation. Encoding 
parameters used in the encoding process of the third 
generation are described at predetermined locations of 
the sequence, GOP-picture, slice and macrobiock lay- 
ers of an encoded bitstream generated as a result of the 
encoding process of the third generation. On the other 
hand, encoding parameters used in the encoding proc- 
ess of the first and second generations are not recorded 
in the sequence or GOP layer for recording the encod- 
ing parameters used in the encoding process of the 
third generation, but recorded in the user-data area of 
the picture layer as history information of the encoding 
parameters. 

[0237] First of all, the syntax of the fixed-length history 
stream is explained by referring to Figs. 40 to 46. 
[0238] In the first place, encoding parameters related 
to the sequence header of the sequence layer used in 
the previous encoding processes, that is. the encoding 
processes of typically the first and second generations, 
are inserted as a history stream into the user-data area 
of the picture layer of the bitstream generated in the 
encoding process carried out at the last stage, that is, 
the encoding process of typically the third generation It 



should be noted that history information related to the 
sequence header of the sequence layer of the bitstream 
generated in the previous encoding processes is never 
inserted into .the sequence header of the sequence 
s layer of the bitstream generated in the encoding proc- 
ess* carried out at the last stage. 

[0239] Data elements. related to the sequence header 
used in the previous encoding processes include 
sequence_header_code, . 

■jo sequence__header_presentjlag. horizontaLsize_value, 
* vertical_size_value. aspect__ratio_information, 
frame_rate_code. bit_rate_value, marker_bit, 
VBV_buffer_size_value, constrained__parameter_flag, 
load_intra_quantizer_matrix, intra_quantizer_matrix, 

75 load_non_intra_quantizer_matrix ' and 
non_intra_quantizer_matrix as shown in Fig 40. 
[0240] The data elements listed above are described 
as follows. The sequence_header_code data element is 
a start synchronization code of the sequence layer. The 

20 sequence_header_present_flag data element is a flag 
used for indicating whether data in the sequence 
header is valid or invalid. The horizontal_size_value 
data element is data comprising the low-order 12 bits of 
the number of pixels of the picture in the horizontal 

25 direction. The vertical_size_value data element is data 
comprising low-order 12 bits of the number of pixels of 
the picture in the vertical direction. The 
aspect_ratio_information data element is an aspect 
ratio, that is, a ratio of the height to the width of the pic- 

so ture, or the aspect ratio of the display screen. The 
frame_rate_code data element is data representing the 
picture display period. 

[0241] The bit_rate_value data element is data com- 
prising the low-order 18 bits of a bit rate for limiting the 

35 number of generated bits. The data is rounded up in 
400-bsp units. The marker_bit data element is bit data 
inserted for preventing start-code emulation. The 
V6V_buffer_size_value data element is data compris- 
ing the low-order 10 bits of a value for determining the 

*o size of a virtual buffer (video buffer verifier) used in con- 
trol of the amount of generated code. The 
constrained_parameter_flag data element is a flag used 
for indicating whether or not parameters are under con- 
straint. The load_intra_quantizer_matrix data element is 

45 a flag used for indicating whether or not data of an intra- 
MB quantization matrix exists. The 
intra_quantizer_matrix data element is the value of the 
intra-MB quantization matrix. The 

load_non_intra_quantizer_matrix data element is a flag 

so used for indicating whether or not data of a non-intra- 
MB quantization matrix exists. The 
non_intra_quantizer_matrix data element is the value of 
the non-intra-MB quantization matrix. 
[0242] Subsequently, data elements representing a 

55 sequence extension used in the previous encoding 
processes are described as a history stream in the user 
area of the picture layer of the bitstream generated in 
the encoding process cawiec out a: the "as; stage 
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[0243] Data elements representing the sequence 
extension used in the previous encoding include 
extension_start_code, extension_start_code_Jdentifier, 
sequence_extension_present_flag. 

profile_and_leveMdentif ication, progress* ve_sequence, 5 
chroma_format. horizontaJ_size_extension, 
vertical_size_extension. bit_rate_extension, 
vbv_buff er_si ze_extension , low_d elay, 

frame_rate_extension_n and frame_rate_extension_d 
as shown in Figs. 40 and 41. 70 
[0244] The data elements listed above are described 
as follows. The extension_start_code data element is a 
start synchronization code of ' extension data. The 
extension_start_code_identifier data element is data 
used for indicating which extension data is transmitted, is 
The sequence_extension_present_flag data element is 
a flag used for indicating whether data in the sequence 
extension is valid or invalid. The 
prof ile_andjevel_identif ication data element is data 
specifying a profile and a level of the video data. The 20 
progressive_sequence data element is data showing 
that the video data has been obtained from sequential 
scanning. The chroma_format data element is data 
specifying the color-difference format of the video data. 
[0245] The horizontal_size_extension data element is 2s 
the two high-order bits data to be added to 
horizontal_size_value of the sequence header. The 
vertical_size_extension data element is the two high- 
order bits daia to be added to vertical_size_vaiue of the 
sequence header. The bit_rate_extension data element sc 
is the twelve high-order bits data to be added to 
bit_rate_value of the sequence header. The 
vbv_buffer_size_extension data element is the eight 
high-order bits data to be added to 
vbv_buffer_size_value of the sequence header. The 35 
!ow_delay data element is data used for indicating that 
a B-picture is not included. The 
frame_ra:e_extension_n data element is data used for 
obtaining a frame rate in conjunction with 
frame_rate_code of the sequence header. The *o 
frame_rate_extension_d data element is data used for 
obtaining a frame rate in conjunction with 
frame_rate_code of the sequence header. 
[0246] Subsequently, data elements representing a 
sequence-display extension of the sequence layer used 45 
in the previous encoding processes are described as a 
history stream in the user area of the picture layer of the 
bitstream. 

[0247] Data elements described as a sequence-dis- 
play extension are extension_start_code. 50 
extension_s*art_code_identifier, 
sequence_display_extension __present_flag, 
video_format. color_decription. color_primaries, 
transfer_characterisucs. matrix_coenicieni5. 
disp!ay_horizontal_size and display_vertical_size as 55 
shown in Fig. 41 . 

[0243] The daia elements listed above are described 
as follows. The exienslon_start_coce data element is a 



start synchronization code of extension data. The 
extension_start_code_identifier data element is data 
used for indicating which extension data is transmitted. 
The sequence_displayjextension_presentation_flag 
data element is a flag used for indicating whether data 
elements in the sequence extension are valid or invalid. 
The video_format data element is data representing the 
video format of the source signal. The colored escription 
data element is data used for indicating that detailed 
data of a color space exists. The color _primaries data 
element is data showing details of a color characteristic 
of the source signal. The transfer_characteri sties data 
element is data showing details of how opto- electrical 
conversion has been carried out. The 
matrix_coeff icients data element is data showing details 
of how a source signal has been converted from the 
three primary colors of light. The 
display_horizontal_size data element is data represent- 
ing the activation area or the horizontal size of an 
intended display. The display_verticai_size data ele- 
ment is data representing the activation area or the ver- 
tical size of the intended display. 

[0249] Subsequently, macroblock assignment data 
(named macroblock_assignment_in_user_data) show- 
ing phase information of a macroblock generated in the 
previous encoding processes is described as a history 
stream in the user area of the picture layer of a bit- 
stream generated in the encoding process carried out at 
the last stage. 

[0250] The macroblock_assignment_in_user_data 
showing phase information of a macroblock comprises 
data elements such as 

macroblock_assignment_present_flag, v _phase and 
h_phase as shown in Fig. 41 . 

[0251] The data elements listed above are described 
as follows. The macroblock_assignment_presenMlag 
data element is a flag used for indicating whether data 
elements of macroblock_assignment_in_user_data are 
valid or invalid. The v_phase data element is data show- 
ing phase information in the vertical direction which is 
obtained when the macroblock is detached from picture 
data. The h_phase data element is data showing phase 
information in the horizontal direction which is obtained 
when the macroblock is detached from picture data. 
[0252] Subsequently, data elements representing a 
GOP header of the GOP layer used in the previous 
encoding processes are described as a history stream 
in the user area of the picture layer of a bitstream gen- 
erated in the encoding process carried out at the last 
stage. 

[0253] The data elements representing the GOP 
header are group_start_code, 

group_of_picture_header_present_flag, time_code, 
closed_gop and brokenjink as shown in Fig. 41. 
[0254] The data elements listed above are described 
as follows. The group_start_code data element is the 
start synchronization code of the GOP layer. The 
group_of _picture_header_preseni_'lag data element is 
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a flag used for indicating whether data elements in 
group_of_picture_header are valid or invalid. The 
time_code data element is a time code showing the 
length of time measured from the beginning of the-first 
picture of the GOP. The closed_gop data -element is a 
flag used for indicating whether or not it is possible to 
carry out an independent playback operation of a pic- 
ture in one GOP from another GOP The brokenjink 
data element is a flag used for .indicating whether or not 
the B-picture at the beginning of the GOP can not be 
reproduced with a high degree of accuracy because of 
reasons such as editing. 

[0255] Subsequently, data elements representing a 
picture header of the picture layer used in the previous 
encoding processes are described as a history stream 
in the user area of the picture layer of a bitstream gen- 
erated in the encoding process carried out at the last 
stage. 

[0256] The data elements related to a picture header 
are picture_start_code, temporal_reference. 
picture_coding_type, vbv_delay, 
full_pel_forward_vector. forward_f_code. 
fulLpe!_backward_vector and backward_f_code as 
shown in Figs. 41 and 42. 

[0257] The data elements listed above are described 
concretely as follows. The picture_siart_code data ele- 
ment is the start synchronization code of the picture 
layer. The temporal_reference data element is a 
number used for indicating a display order of the picture. 
This number is reset at the beginning of the GOP. The 
picture_coding_type data element is data used for indi- 
cating the type of the picture. The vbv_delay data ele- 
ment is data showing an initial state of a virtual buffer at 
a random access. The full_pel_forward_vector data ele- 
ment is a flag used for indicating whether the precision 
of the forward motion vector is expressed in terms of 
pixel units or half-pixel units. The forward_f_code data 
element is data representing a forward-motion-vector 
search range. The full_peLbackward_vector data ele- 
ment is a flag used for indicating whether the precision 
of the backward motion vector is expressed in terms of 
pixel units or half-pixel units. The backward_f_code data 
element is data representing a backward-motion-vector 
search range. 

[0258] Subsequently, data elements representing a 
picture-coding extension of the picture layer used in the 
previous encoding processes are described as a history 
stream in the user area of the picture layer of a bit- 
stream generated in the encoding process carried out at 
the last stage. 

[0259] The data elements related to the picture-coding 
extension are extension_start_code, 

extension_start_code_identifier. f_code[0][0]. 
f_code[0] [ 1 ] , f _code[ 1 ][0] . f _cod e[ i ][ 1 ] , 

intra_dc_precision. piciure_structui e. topjieid_first. 
frame_predictive_frame_dct. 

concealment_motion_vectors. q_scale_typr. 
i nt ra_v!c_1 or ma t . a I : e r nat e_sca n , repea ij i rsM i eic . 



chroma_420_type. progressive_frame. 
composite_display_flag. v_axis. field_sequence. 
sub_carrier. burst_amplitude and sub_carrier_phase as 
shown in Fig. 42. 
.5 [0260] The data elements listed* above are described 
as follows. The extension__start_code data element is a 
start code used for indicating the start of extension data 
of the picture layer. The extension_start_code_identif ier 
data element is a code used for indicating which exten- 

w ' sion data is transmitted. The f_code[0][0] data element 
is data representing a horizontal motion-vector search 
range in the forward direction. The f_code[0][1] data ele- 
ment is data .representing a . vertical motion- vector 
search range in the forward direction. The f_code[1][0] 

is data element is data representing a horizontal motion- 
vector search range in the backward direction. The 
f_code[l][l] data element is data representing a vertical 
motion-vector search range in the backward direction. 
[0261] The intra_dc_precision data element is data 

20 representing the precision of DC coefficients. The 
picture_structure data element is data used for indicat- 
ing whether the data structure is a frame structure or a 
field structure. In the case of the field siructure, the 
picture_structure data element also indicates whether 

25 the field structure is the high-order field or the low-order 
field. The top_field_first data element is data used for 
indicating whether the first field of a frame structure is 
the high-order field or the low-order field. The 
frame_predictive_frame_dct data element is data used 

30 for indicating that the prediction of frame-mode DCT is 
carried out only in the frame-DCT mode in the case of a 
frame structure. The concealment_motion_vectors data 
element is data used for indicating that the intra-mac- 
roblock includes a motion vector for concealing a trans- 

35 mission error. 

[0262] The q_scale_type data element is data used 
for indicating whether to use a linear quantization scale 
or a non-linear quantization scale. The intra_vlc_format 
data element is data used for indicating whether or not 

40 another 2-dimensional VLC is used in the intra-macrob- 
lock. The alternate_scan data element is data repre- 
senting selection to use a zigzag scan or an alternate 
scan. The repeat Jirst_field data element is data used in 
the case of a 2 : 3 pull-down. The chroma_420_iype 
data element is data equal to the value of the next 
progressive_frame data element in the case of a 4 : 2 : 
0 signal format or 0 otherwise. The progressive_frame 
data element is data used for indicating whether or not 
this picture has been obtained from sequential scan- 
so ning. The composite_display_flag data element is a flag 
used for indicating whether or not the source signal is a 
composite signal. 

[0263] The v_axis data element is data used in the 
case of a PAL source signal. The field_sequence data 
55 element is data used in the case of a PAL source signal 
The sub_carrier data element is data used m the case 
of a PAL source signal. The burst_ampiiiude data ele- 
ment is data used in the case of a PAL :-o,;--ce signal 
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The sub_carrier _phase data element is data used in the 
case of a PAL source signal. 

[0264] Subsequently, a quantization-matrix extension 
used in the previous encoding processes is described 
as. a histor y stream in the user, area of .the picture layer 
of 1he bitstream generated in the encoding process car- 
ried out at the last stage. 

[0265] ." Data elements related to the quantizatiori- 

matrix extension are extension_start_code, 

extension_start_code_identifier. 

quant_matrix_extension_present_flag. 

I6ad_intra_quantizer_matrix, 

intra_quantizer_matrix[64], 

load_non_intra_quantizer_matrix, 

non_intra_quantizer_matrix[64) . 

I oad_ch roma _intra_q ua nti z er_matri x, 

chroma_non_intra_quantizer_matrix[64], 

load_chromaJntra_quantizer_matrix and 

chroma_nonJntra_quantizer_matrix[64] as shown in 

Fig. 43. 

[0266] The data elements listed above are described 
as follows. The extension_start_code data element is a • 
start code used for indicating the start of the quantiza- 
tion-matrix extension. The 
extension_start_code_identifier data element is a code 
used for indicating which extension data is transmitted. 
The quant_matrix_extension_preseni_ftag data ele- 
ment is a flag used for indicating whether data elements 
of the quantization-matrix extension are valid or invalid. 
The load Jntra_quantizer_matrix data element is data 
used for indicating whether or not quantization-matrix 
data for an intra-macroblock exists. The 
intra_quantizer_matrix data element is data represent- 
ing values of a quantization-matrix for an intra-macrob- 
lock. 

[0267] The load_non_intra_quantizer_matrix data ele- 
ment is data used for indicating whether or not quantiza- 
tion-matrix data for a non-intra-macroblock exists. The 
non_intra_quantizer_matrix data element is data repre- 
senting values of a quantization-matrix for a non-intra- 
macroblock. The load_chroma_intra_quantizer_matrix 
data element is data used for indicating whether or not 
quantization-matrix data for a color-difference intra- 
macroblock exists. The chroma_intra_quantizer_matrix 
data element is data representing values of a quantiza- 
tion-matrix for a color -difference intra-macroblock. The 
load_chroma_non_intra_quantizer_matrix data element 
is data used for indicating whether or not quantization- 
matrix data for a color-difference non-intra-macroblock 
exists. The chroma_non_intra_quantizer_matrix data 
element is data representing values of a quantization- 
matrix for a color-difference non-intra-macroblock. 
[0268] Subsequently, a copyright extension used in 
the previous encoding processes is described as a his- 
tory stream in the user area of the picture layer of the 
bitstream generated in the encoding process carried out 
at the last stage. 

[0269] Data elements related to the copyright evten- 



sion are extension_start_code 

extension_start_code_identifier, 

copyright_extension_present_flag, copyrightjlag, 
copyrightjdentifier. original__or_copy. 

5 copyright_number_1 , copy_right_number_2 and 
copyright_number_3 as shown in Fig. 43. 
[0270] The data elements listed above are described 
as follows. The extension_start_code data element is a 
start code used for indicating the start of the copyright 

w extension. The extension_start_code_identifier data 
element is a code used for indicating which extension 
data is transmitted. • The 

copyright_extension_present_flag data element is a 
flag used for indicating whether data-elements of the 

is . copyright extension are valid or " invalid The 
copyrightjlag data element is a flag used for indicating 
whether or not a copyright has been given to encoded 
video data in a range up to the next copyright extension 
or the end of the sequence. 

20 [0271] The copyright jdentifier data element is data 
used for identifying an institution cataloging the copy- 
right specified by the ISO/IEC JTC/SC29. The 
original_or_copy data element is a flag used for indicat- 
ing whether data of the bitstream is original or copied 

25 data. The copyright_number_1 data element indicates 
bits 44 to 63 of a copyright number. The 
copyright_number_2 data element indicates bits 22 to 
43 of the copyright number. The copyright_number_3 
data element indicaies bits 0 to 21 of the copyright 

30 number. 

[0272] Subsequently, a picture-display extension 
(picture_display_extension) used in the previous encod- 
ing processes is described as a history stream in the 
user area of the picture layer of the bitstream generated 

35 in the encoding process carried out at the last stage. 
[0273] Data elements representing the picture-display 
extension are extension_start_code. 

extension_start_code Jdentifier, 
picture_display_extension_present_flag, 

*o frame_center_horizontal_offset_i , 
frame_center_verticaLoffset_l . 
frame_center_horizontal_offset_2, 
frame_center_verticaI_offset_2, 

frame_center_horizonta!_offset_3 and 
45 frame_center_vertical_offset_3 as shown in Fig. 44. 
[0274] The data elements listed above are described 
as follows. The extension_start_code data element is a 
start code used for indicating the start of the picture-dis- 
play extension. The extension_start_code Jdentifier 
so data element is a code used for indicating which exten- 
sion data is transmitted. The 
picture_display_extension _present Jlag data element is 
a flag used tor indicating whether data elements of the 
picture-display extension are valid or invalid. The 
55 frame_center_horizontal_offset data element is an off- 
set of the display area in the horizontal direction and the 
frame_center_vertical_offset data element »s an offset 
of the display area in the vertical diiect»on Up to thiee 
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offset value of horizontal and vertical offsets can be 
defined respectively. 

[0275] User data is described as a history stream after 
the history information representing the picture-display . 
extension already explained in the user area of the pic- 
ture layer of the bitstr earn generated in the encoding 
process carried out at the last stage as shown in Fig. -44/ 
[0276] Following to the user data, information on a 
macroblock used in the previous encoding processes is 
described as a history stream as shown in Figs. 44 to 
46. 

[0277] Information on the macroblock comprises data 
elements related to the position of the macroblock, data 
elements related to the mode of the macroblock, data 
elements related to control of the quantization step, 
data elements related to motion compensation, data 
elements related to the pattern of the macroblock and 
data elements related to the amount of generated code 
as shown in Figs. 44 to 46. The data elements related to 
the position of the macroblock include such as 
macroblock_address_h, macroblock_address_v, 
slice_header _present_flag and 
skipped_macroblock_flag. The daia elements related io 
the mode of the macroblock include such as 
macroblock_quant, mac robiock_motion_for ward. 

macrobiock_motion_backward, macroblock_pattern, 
macroblock_intra, spatial_temporal_weight_code_flag. 
frame_motion__type and dct_type. The data elements 
related to control of the quantization step includes such 
as quantiser_scale_code. The data elements related to 
motion compensation include PMV[0][0][0], 
PMV[0][0][1], motion_vertical_field_select[0][0], 
PMV[0][1][0], PMV[0][1][1], 
motion_vertical_fietd_select[0][l], PMV[1][0][0], 
PMV[1][0][1], motion_vertical_field_select[1][0], 
PMV[1][1][0], PMV[1][1][1] and 

motion_verticai_field_select[l][1]. The data elements 
related to the pattern of the macroblock include such as 
coded_block_pattern. and the data elements related to 
the amount of generated code are num_mv_bits, 
num_coef_bits and num_other_bits or the like. 
[0278] The data elements related to the macroblock 
are described in detail as follows. 
[0279] The macroblock_address_h data element is 
data defining the present absolute position of the mac- 
roblock in horizontal direction. The 
macroblock_address_v data element is data defining 
the present absolute position of the macroblock in verti- 
cal direction. The slice_header_present_flag data ele- 
ment is a flag used for indicating this macroblock is 
located at the beginning of a slice layer, and whether or 
not being accompanied by a slice header. The 
skipped_macroblock_flag data element is a flag used 
for indicating whether or not to skip this macroblock in a 
decoding process. 

[0230] The macroblock_quant data element is data 
derived from macroblock_type shown in Figs. 65 to 57. 
This daia element indicates whether or not 
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quantiser__scale_code appears in the bitstream. The 
macroblock_motionjorward data element is data 
derived from the macroblock_type shown in Figs. 65 to 
67 and used in the decoding process. The 

5 macroblock_mot1on_bad<wacd data .element is data 
derived from the macrdblockjype shown in Figs. 65 to 
67 and used in the decoding, process. The 
macroblock_pattern data element -is data derived from 
the macroblock_type shown in Figs. 65 to 67 and <t indi- 

w cates whether or not coded_block_pattern -appears in 
the bitstream. 

[0281] The macroblockjntra data element is data 
derived from the macroblock_type shown in Figs. 65 to 
67 and used in the decoding process. The 

is spatial_temporaLweight_code_Jlag data element is a- 
flag derived from the macrobloc_type shown in Figs. 65 
to 67 and used for indicating whether or not 
spatial_tempora!_weight_code showing an up-sampling 
technique of a low-order layer picture with time scalabil- 

20 ity exists in the bitstream. 

[0282] The frame_motion_type data element is a 2-bit 
code used for indicating the prediction type of the mac- 
roblock of a frame. A frame_motion_type value of "'00" 
indicates that there are two prediction vectors and the 

25 prediction type is a field-based prediction type. A 
frame_motion_type value of "0 V indicates that there is 
one prediction vector and the prediction type is a field- 
based prediction type. A frame_motion_type value of 
"10" indicates that there is one prediction vector and the 

30 prediction type is a frame-based prediction type. A 
frame_motion_type value of "1 1" indicates that there is 
one prediction vector and the prediction type is a dual- 
prime prediction type. The field_motion_type data ele- 
ment is a 2-bit code showing the motion prediction of 

35 the macroblock of a field. A field_motion_type value of 
"01 " indicates that there is one prediction vector and the 
prediction type is a field-based prediction type. A 
field_motion_type value of "10" indicates that there is 
two prediction vectors and the prediction type is a 18 x 

*o 8 macroblock-based prediction type. A 
fie!d_motion_type value of '."IV indicates that there is 
one prediction vector and the prediction type is a dual- 
prime prediction type. The dct__type data element is 
data used for indicating whether the DCT is carried out 

*5 in the frame-DCT mode or the field-DCT mode. The 
quantiser_sca!e_code data element indicates the quan- 
tization-step size of the macroblock. 
[0283] Next, data elements related to a motion vector 
are described. In order to reduce the magnitude of a 

50 motion vector required in a decoding process, a particu- 
lar motion vector is subjected to an encoding process by 
actually encoding a difference between the particular 
motion vector and a motion vector decoded earlier. A 
decoder for decoding a motion vector has to sustain four 

55 motion-vector prediction values, each of which com- 
prises horizontal and vertical components. These 
motion-vector prediction values are represented by 
PJviVj»][5j[vj The Subscrip; [i] is a flag usee fo: ind cai- 
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ing whether the motion vector in a macroblock is the first 
or second vector. To be more specific, an [r] value of "(T 
indicates the first vector and an [r] value of "1" indicates 
the second vector. The subscript [s] is a flag used for 
indicating whether the direction of the motion vector in 5 
the macroblock is the forward or backward direction. To 
be more specific, an [s] value of "O" indicates the for- 
ward direction of the motion vector and an [r] value of 
"1" indicates the backward direction of the motion vec- 
tor. The-subscript'fv] is a flag used.for indicating whether w 
the component of the motion vector in the macroblock is 
a component in the horizontal or vertical direction. To be 
more specif ic, a [v] value of "0" indicates the horizontal 
component' of the motion vector and a [v] value of "1" 
" indicates the vertical component of the motion vector. J5 
[0284] Thus. PMV[0][0][0] is data representing the 
horizontal component, the forward motion vector of the 
first vector. PMV[0][0][1] is data representing the vertical 
component of the forward motion vector of the first vec- 
tor. PMV[0][1][0] is data representing the horizontal 20 
component of the backward motion vector of the first 
vector. PMV[0][1][1] is data representing the vertical 
component of the backward motion vector of the first 
vector. PMV[1][0][0] is data representing the horizontal 
component of the forward motion vector of the second 25 
vector. PMV[1][0][1] is data representing the vertical 
component of the forward motion vector of the second 
vector. PMV[1][1][0] is data representing the horizontal 
component of the backward motion vector of the second 
vector. PMV['1][1][1] is data representing the vertical so 
component of the backward motion vector of the second 
vector. 

[0285] A motion_vertical_field_select[r][s] is data 
used for indicating which referenced field of the predic- 
tion format is used. To be more specific, a 35 
motion_vertical_field_select[r][s]-va!ue of "0" indicates 
the top referenced field and a 
motion_vertical_field_se!ect[r][s]-va!ue of "1" indicates 
the bottom referenced field to be used. 
[0286] In motion_vertical_fieid_select[r][s], the sub- aq 
script [r] is a flag used for indicating whether the motion 
vector in a macroblock is the first or second vector. To 
be more specific, an [r] value of "0" indicates the first 
vector and an [r] value of "1" indicates the second vec- 
tor. The subscript [s] is a flag used for indicating whether *s 
the direction of the motion vector in the macroblock is 
the forward or backward direction. To be more specific, 
an [s] value of "0" indicates the forward direction of the 
motion vector and an [r] value of "1 indicates the back- 
ward direction of the motion vector. Thus, 50 
motion_vertical_field_select[0][0] indicates the refer- 
enced field used in the generation of the forward motion 
vector of the first vector. 

motion_vertical_jie!d_seieci[0][i] indicates the refer- 
enced field used in the generation of the backward ss 
motion vector of the first vector. 
motion_vertical_fie!d_seleci[iJ[0] indicates the refer- 
enced field used in the generation of the forward motion 



vector of the second vector. 

motion__verticalJield_select[l][1] indicates the refer- 
enced field used in the generation of the backward 
motion vector of the second vector. 
[0287] The coded_block_pattern data element is var- 
iable-length data used for indicating which DCT block 
among a plurality of DCT blocks each lor storing a DCT 
coefficient contains a meaningful or non-zero DCT coef- 
ficient. The num_mv_bits data element is data repre- 
senting the amount of code of the motion vector in the 
macroblock. The num_coef_bits data element is data 
representing the amount of code of the DCT coefficient 
in the macroblock. The num_other^bits data element 
shown in Fig. 46 is data representing the amount of 
code in the macroblock other than the motion vector and 
the DCT coefficient. 

[0288] Next, a syntax for decoding data elements from 
a history stream with a variable length is explained by 
referring to Figs. 47 to 64. 

[0289] As shown in Fig. 47, the history stream with a 
variable length comprises data elements defined by a 
next_start_code() function, a sequence_header() func- 
tion, a sequence_exension() function, an 
extension_and_user_data(0) function, a 

group_of_picture_header() function, an 

extension_and_user_data(i) function, a 

picture_header() function, a picture_coding_extension() 
function, an extension_and_user_data(2) function and 
a picture_data() function. 

[0290] Since the next_start_codeQ function is a func- 
tion used for searching a bitstream for a start code, data 
elemenis defined by the sequence_header() function 
and used in the previous encoding processes are 
described at the beginning of the history stream as 
shown in Fig. 48. 

[0291] Data elements defined by the 

sequence_header0 function include 

sequence_header_code. 

sequence_header_present_flag, horizontal_size_vaiue, 
vertical_size_value. aspect_ratio_information, 
frame_rate_code, bit_rate_value, marker_bit, 
VBVjDuffer^size^alue, constrained_parameter_Tlag. 
load_intra_quantizer_matrix, tntra_quantizer_matrix, 
load_non_intra_quantizer__matrix and 
non_intra_quantizer_matrix as shown in Fig. 48. 
[0292] The data elements listed above are described 
as follows. The sequence_header_code data element is 
the start synchronization code of the sequence layer. 
The sequence_header _present_flag data element is a 
flag used for indicating whether data in 
sequence_header is valid or invalid The 
horizontal_size_value data element is data composing 
the low-order 12 bits of the number of pixels of :ne pic- 
ture in the horizontal direction. The vertical_size_value 
data element is data comprising the low-order 12 bits of 
the number of pixels of the picture in the vertical direc- 
tion. The aspect_;atio_information dale element is an 
aspect ratio of pixels of a picture, that is, a ratio of the 
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height to the width of the picture, or the aspect ratio of 
the display screen. The frame_rate_code data element 
is data representing the picture display period. The 
bit_rate_value data element is data comprising the low- 
order 18 bits of a bit rate for limiting the number of gen- 
erated bits. The data is rounded up in 400-bsp units. 
[0293] The marker_bit data element is bit data inserts 
for preventing start-code emulation. The 
VBV_buffer_size_value data element is data compris- 
ing the low-order 10 bits of a value for determining the 
size a virtual buffer (video buffer verifier) used in control 
of the amount of generated code. The 
constrained_parameter_f lag data element is a flag used 
for indicating whether or not parameters are under con- 
straint. The load_intra_quantizer_matrix data element is 
a flag used for indicating whether or not data of an intra- 
MB quantization matrix exists. The 
intra_quantizer_matrix data element is the value of the 
intra-MB quantization matrix. The 

load_nonjntra_quantizer_matrix data element is a flag 
used for indicating whether or not data of a non-intra- 
MB quantization matrix exists. The 
non_intra_quantizer_matrix data element is the value of 
the non-intra-MB quantization matrix. 
[0294] Following to the data elements defined by the 
sequence_header() function, data elements defined by 
the sequence_extension() function are described as a 
history stream as shown in Fig. 49. 
[0295] The data elements defined by the 

sequence_extension () function include 
extension_start_code, extension_start_code_identifier, 
sequence_extension_present_flag, 
profile_and_leveUdentification, progressive_sequence, 
chroma_format, horizontal_size_extension. 
vertica!_size_extension, bit_rate_extension, 
vbv_buffer_size_extension, low_delay, 
frame_rate_extension_n and frame_rate_extension_d 
as shown in Figs. 49. 

[0296] The data elements listed above are described 
as follows. The extension_start_code data element is a 
start synchronization code of extension data. The 
extension_start_code_identifier data element is data 
used for indicating which extension data is transmitted. 
The sequence_extension_present_flag data element is 
a flag used for indicating whether data in the sequence 
extension is valid or invalid. The 
profile_and_level_identification data element is data 
specifying a profile and a level of the video data. The 
progressive_sequence data element is data showing 
that the video data has been obtained from sequential 
scanning. The chroma_Jormat data element is data 
specifying the color-difference format of the video data. 
The horizontal_size_extension data element is data to 
be added to horizontaLsize_vaiue of the sequence 
header as the two high-order bits. The 
vertical_size_extension data element is data to be 
ad6e6 to vertical_size_value of the sequence header as 
the two high-order bits. The bit_raie_exiension data ele- 



ment is data to be added to bit_rate_value of the 
sequence header as the 12 high-order bits. The 
vbv_buffer_size_extension data element is data to be 
added to vbv_buffer_size_value of the sequence 

5 header as the 8 high-order bits. . 

[0297] The low_delay data element is data. used for 
indicating that a B-picture is not included. The 
frame_rate_extension_n data element is data used for 
' obtaining a frame rate in conjunction with 

w frame_rate_code of the sequence header. The 
frame_rate_extension_d data element is data used for 
obtaining a frame rate in conjunction with 
frame_rate_code of the sequence header. 
[0298] Following to the data elements defined by the 

is sequence_extensionO function, data elements defined 
by the extension_and_user_data(0) function are 
described as a history stream as shown in Fig. 50. For 
(i) with a value other than 2, the 
extension_and_user_data(i) function describes only 

20 data elements defined by a user_dataO function as a 
history stream instead of describing data elements 
defined by the extension_data() function. Thus, the 
extension_and_user_data(0) function describes only 
data elements defined by the user_data() function as a 

25 history stream. 

[0299] The user_data() function describes user data 
as a history stream on the basis of a syntax like one 
shown in Fig. 51 . 

[0300] Following to the data elements defined by the 
so extension_and_user_data(0) function, data elements 
defined by the group_of_picture_header() function 
shown in Fig. 52 and data elements defined by the 
extension_and_user_data(l) function shown in Fig. 50 
are described as a history stream. It should be noted, 
35 however, that the data elements defined by the 
group_of_picture_header() function and data elements 
defined by the extension_and_user_data(1) function 
are described only if group_start_code representing the 
start code of the GOP layer is described in the history 
40 stream. 

[0301 ] As shown in Fig. 52, the data elements defined 
by the group_of_picture_header() function are 
group_start_code, 

group_of_picture_header_present_flag. time_code, 

45 closed_gop and brokenjink. 

[0302] The data elements listed above are described 
as follows. The group_start_code data element is the 
start synchronization code of the GOP layer. The 
group_of_picture_header_present_fiag data element is 

50 a flag used for indicating whether data elements in 
group_of_picture_header are valid or invalid. The 
time__code data element is a time code showing the 
length of time measured from the beginning of the first 
picture of the GOP. The closed__gop data element is a 

55 flag used for indicating whether or not it is possible to 
carry out an independent playback operation of a pic- 
ture in the GOP fiom another GOP The brokenjink 
data element is a flag used for indicating that the 3-pic- 
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ture at the beginning of the GOP can not be reproduced 
with a high degree of accuracy because of reasons 
such as editing. 

[0303] Much like the extension_and_user_data(0) 
function • shown in Fig. 50, the 
extension_and_user_data(1) function describes only 
data elements defined by the user_data() function as a 
history, stream. 

[0304] . If group_start_code representing the start code 
of the GOP layer is not described in the history stream, 
the data elements defined by the 
group_of_picture_header() function and data elements 
defined by the extehsion_ahd_user_data(1) function 
are also not described in the history stream. In this 
case, data elements defined by the picture_headerO 
function are described after the data elements defined 
by the extension_and_user_data(0) function. 
[0305] The data elements defined by the 

picture_headr() function are picture_start_code, 
temporal_reference, picture_coding_type, vbv_delay, 
full_pelJorward_vector. forward_f_code, 
full_pel_backward_vector ! backward_f_code. 
extra_bit_piciure and extra_information_picture as 
shown in Fig. 53. 

[0306] The data elements listed above are described 
concretely as follows. The picture_start_code data ele- 
ment is the start synchronization code of the picture 
layer. The iemporai_reference data element is a 
number used for indicating a display order of the picture. 
This number is reset at the beginning of the GOP. The 
picture_coding_type data element is data used for indi- 
cating the type of the picture. The vbv_delay data ele- 
ment is data showing an initial state of a virtual buffer at 
a random access. The full_pel_forward_vector data ele- 
ment is a flag used for indicating whether the precision 
of the forward motion vector, is expressed in terms of 
integral pixel units or half-pixel units. The 
forwardJ_code data element is data representing a for- 
ward-motion-vector search range. The 
full_peLbackward_vector data element is a flag used 
for indicating whether the precision of the backward 
motion vector is expressed in terms of integral pixel 
units or half-pixel units. The backward_f_code data ele- 
ment is data representing a backward-motion-vector 
search range. The extra_bit_picture data element is a 
flag used for indicating whether or not following addi- 
tional information exists. To be more specific. 
extra_bit_picture having a value of "0" indicates that no 
following additional information exists while 
extra_bit_picture having a value of "1" indicates that fol- 
lowing % additional information exists. The 
extra_information_picture data element is information 
reserved by specifications. 

[0307] Following to the data elements defined by the 
picture_headr() function, data elements defined by the 
picture_coding_extension() function shown in Fig. 54 
are described as a history stream. 
[0303] The data elements defined by the 



picture_coding_extension() function are 

extension_start_code. extension_start_code_identifier. 
f_code[0]{0]. f_code[0][1]. f_code[l][0]. f_code[1][i]. 
intra_dc ^precision, picture_structure, top_field_first. 

5 frame_predictive . frame_dct. 
concealment_motion_yectors, q_scale_type, 
intra_vlc_format, alternate_scan, repeat Jirst J ield 
chroma_420_type. progressive_frame. 
composite_display_f!ag. v_axis, fie!d_sequence. 

w . sub_carrier, burst_amplitude and sub_carrier_phase as 
shown in Fig, 54. 

[0309] The data elements listed above are described 
as follows. The extension_start_code data element is a 
start code used for indicating the start of extension data 

75-- of the picture layer. The extension_start_code_identrfier • 
data element is a code used for indicating which exten- 
sion data is transmitted. The f_code[0][0] data element 
is data representing a horizontal motion-vector search 
range in the forward direction. The f_code[0][1] data ele- 

20 ment is data representing a vertical motion -vector 
search range in the forward direction. The f_code[1][0] 
data element is data representing a horizontal motion- 
vector search range in the backward direction. The 
f_code[l][i] data element is data representing a vertical 

25 motion-vector search range in the backward direction. 
The intra_dc_precision data element is data represent- 
ing the precision of DC coefficients. 
[0310] The picture_structure data element is data 
used for indicating whether the data structure is a frame 

so structure or a field structure. In the case of the field 
structure, the picture_structure data element also indi- 
cates whether the field structure is the high-order field 
or the low-order field. The top Jield_f irst data element is 
data used for indicating whether the first field of a frame 

35 structure is the high-order field or the low-order field. 
The frame_predictive_frame_dct data element is data 
used for indicating that the prediction of frame-mode 
DCT is carried out only in the frame mode in the case of 
a frame structure. The concealment_motion_vectors 

^0 data element is data used for indicating that the intra- 
macroblock includes a motion vector for concealing a 
transmission error. The q_scaie_type data element is 
data used for indicating whether to use a linear quanti- 
zation scale or a non-linear quantization scale. The 

45 intra_vlc_format data element is data used for indicating 
whether or not another 2-dimensional VLC is used in 
the intra-macroblock. 

[031 1 ] The alternate_scan data element is data repre- 
senting selection to use a zigzag scan or an alternate 

50 scan. The rep eat_first_f ield data element is data used in 
the case oi a 2 : 3 pull-down. The chroma_420__type 
data element is data equal to the value of the next 
progressive_frame data element in the case of a 4 : 2 : 
0 signal format or 0 otherwise. The progressive_frame 

55 data element is data used for indicating whether or not 
this picture has been obtained from sequential scan- 
ning. The composite_disp!ay_flag data element is date 
used for indicating whether or not the source signal is s 
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composite signal. The v_axis data element is data used 
in the case of a PAL source signal. The field_sequence 
data element is data used in the case of a PAL source 
signal. The sub_carrier data element is data used in the 
case of a PAL source signal. The burst_amplitude data 
element is data used in the case o1 a PAL source signal. 
The sub_carrier_phase data element is data used in the 
case of a PAL source signal. 

[031 2]. Following to the data elements defined by the 
picture_coding_extension() function, data elements 
defined by the extension_and_user_data(2) function 
shown in Fig. 50 are described as a history stream. It 
should be noted, however, that data elements defined 
by the extension_dataO function are described by the 
extension_and_user_data(2) function only if 
extension_start_code representing the start code of the 
extension exists in the bit stream. In addition, data ele- 
ments defined by the user_dataO function are described 
by the extension_and_user_data(2) function after the 
data elements defined by the extension_data() function 
only if user_data_start_code representing the start 
code of the user data exists in the bitstream as shown in 
as shown in Fig. 50. That is to say, if neither the start 
code of the extension nor the start code of the user data 
exists in the bitstream. data elements defined by the 
extension_data() function and data elements defined by 
the user_data() function are not described in the bit- 
stream. 

[0313] The extension_data() function is a function 
used for describing a data element representing 
extension_start_code and data elements defined by a 
quant_matrix_extension() function, a 

copyright_extension() function and a 

picture_display_extension() function as a history stream 
in the bitstream as shown in Fig. 55. 
[0314] Data elements defined by the 

quant_matrix_extension0 function are 

extension_start_code. extension_start_codejdentifier. 
quant_matrix_extension_present_flag. 
load_intra_quantizer_matrix, 
intra_quantizer_matrix[64], 
load_non_intra_quantizer_matrix, 
non Jntra_quantizer_matrix[64] . 
load_chroma_intra_quantizer_matrix. 
chroma_intra_quantizer_matrix[64], 
load_chroma_non_intra_quantizer_matrix and 
chroma_non_intra_quantizer_matrix[54] as shown in 
Fig. 56. 

[0315] The data elements listed above are described 
as follows. The extension_start_code data element is a 
start code used for indicating the start of the quantiza- 
tion-matrix extension. The 
extension_start_code_identifier data element is a code 
used for indicating which extension data is transmitted 
The quant_matrix_extension_present_flag data ele- 
ment is a flag used for indicating whether data elements 
of the quantization_matrix extension are valid or invalid 
The ioad_ini."a_quantizer_matrix data element is caia 



72 

used for indicating whether or not quantization-matrix 
data for an intra -macrobiock exists. The 
intra_quantizer_matrix data element is data represent- 
ing values of a quantization-matrix for an intra-macrob- 
5 lock. 

[031 6] The 1oad_non _intra_quantizer_matrix data ele- 
ment is data used for indicating whether or not quantiza- 
tion-matrix-data for a non-intra-macroblock exists. The 
nan_intra_quantizer_matrix data element is data repre- 

w senting values of a quantization-matrix for a non-intra- 
macroblock. The load_chroma_intra_quantizer_matrix 
data element is data used for indicating whether or not 
quantization-matrix data for a color-difference intra- 
macroblock exists. The chroma_intra_quantizer_matrix 

15 data element is data representing values of a quantiza- 
tion-matrix for a color-difference intra -macrobiock. The 
load_chroma_non_intra_quantizer_matrix data element 
is data used for indicating whether or not quantization- 
matrix data for a color-difference non-intra-macroblock 

20 exists. The chroma_non_intrajquantizer_matrix data 
element is data representing values of a quantization- 
matrix for a color-difference non-intra-macroblock. 
[0317] The data elements defined by the 

copyright_extension() function are 

25 extension_start_code, extension_start_code_identifier, 
copyright_extension_present_flag, copyright_flag. 
copyright_identifier. original_or_copy, 
copyright_number_j, copy_right_number_2 and copy- 
right-number^ as shown in Fig. 57. 

so [0318] The data elements listed above are described 
as follows. The extension_start_code data element is a 
start code used for indicating the start of the copyright 
extension. The extension_start_code_identifier data 
element is a code used for indicating which extension 

35 data is transmitted. The 

copyright_extension_present_flag data element is a 
flag used for indicating whether data elements of the 
copyright extension are valid or invalid. 
[0319] The copyright-flag data element is a flag used 

40 for indicating whether or not a copyright has been given 
to encoded video data in a range up to the next copy- 
right extension or the end of the sequence. The 
copyright_identifier data element is data used for identi- 
fying an institution cataloging the copyright specified by 

45 the I SO/I EC JTC/SC29. The originaLor_copy data ele- 
ment is a flag used for indicating whether data of the bit- 
stream is original or copied data. The 
copyright_number_1 data element indicates bits 44 to 
63 of a copyright number. The copyright_number_2 

so data element indicates bits 22 to 43 of the copyright 
number. The copyright_number_3 data element indi- 
cates bits 0 to 21 of the copyright number. 
[0320] The data elements defined by the 

picture_display_extension() function are 

55 extension_start_code_identifier. 

frame__center_horizontal_offset and 
frame_center_vertical_offset as shown in Fig 53. 
[0321 ] The data elements listed above ai e described 
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as follows. The extension_start_code_identifier data 
element is a code used for indicating which extension 
data is transmitted. The frame_center_horizontal_offset 
data element is an offset of the display area in the hori- 
zontal direction. The number of such horizontal offsets 5 - 
can be defined by number__of_frame_center_offsets. . 
The frame_center_vertical_bffset data element is an 
offset of the display, area in the vertical direction. The 
number of such vertical offsets can be defined by 
number_of_frame_center_offsets. 10 
[0322] As shown, in the variable-length history stream 
of Fig.47, data elements defined by a picture_data{) 
function are described as a history stream after the data 
elements defined by the extension_and_user(2) func- 
tion. 15 
[0323] As shown in Fig. 59, the data elements defined 
by a picture_data() function are data elements defined 
by a sliceO function. It should be noted that the data ele- 
ments defined by a sliceO function are not described in 
the bitstream if slice_start_code representing the start 20 
code of the sliceO function does not exist in the bit- 
stream. 

[0324] As shown in Fig. 60, the sliceQ function is a 
function used for describing data elements such as 
s!ice_start_code, slice_quantiser_scale_code, 25 

intra_slice_fiac. intra_slice. reserved_bits, 

extra_bit_slice. exira_information_slice and 

extra_bit_slice and data elements defined by a macrob- 
lock() function as a history siream. 

[0325] The data elements listed above are described 30 
as follows. The slice_start_code data element is a start 
code used for indicating the data elements defined by 
the slice() function. The slice_quantiser_scale_code 
data element is the size of the quantization step defined 
for a macroblock existing in the slice layer. However, 35 
quantiser_scale_code set for macroblocks is preferably 
used, when quantiser_sca!e_code has been set. 
[0326] The intra_slice_flag data segment is a flag 
used for indicating whether or not intra_slice and 
reserved_bits exist in the bit stream. The intra_slice to 
data element is a flag used for indicating whether or not 
a non-intra-macroblock exists in the slice layer. To be 
more specific, if any one of macroblocks in the slice 
layer is a non-intra-macroblock, the intra_siice flag has 
a value of "0" If all macroblocks in the slice layer are 45 
non-intra-macroblocks, on the other hand, the 
intra_slice flag has a value of "1". The reserved_bits 
data element is 7-bit data having a value of "0". The 
extra_bit_slice data element is a flag used for indicating 
whether or not the extra_information_slice data ele- so 
ment. that is. information added as a history stream, 
exists. To be more specific. if the next 
extra_information_slice data element exists, the 
extra_bit_slice flag has a value of "1". If the next 
extra_informa:ion_siice data element does not exist, on 55 
the other hand, the extra_bit__slice flag has a value of 
"0". 

[0327] Following to the data element defined by the 
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slice() function, data elements defined by a macrob- 
lock() function are described as a history stream. 
[0328] As shown in Fig. 61 . the macroblock() function 
are a function used for defining data elements such as 
macroblock_escape, macrobJock_address_increment 
and macroblcck^quantiser_scale_code and data ele- 
ments defined by a macroblcck_modesO function and a 
macroblock_vectors(s) function. 
[0329] The data elements listed above are described 
as follows. The macroblock_escape data element is a 
string of bits with a fixed length used for indicating 
whether or not a difference in the horizontal direction 
between a referenced macroblock and a preceding 
macroblock is at least 34 or greater. If the* difference in 
the horizontal direction between a referenced -macrob- 
lock and a preceding macroblock is at least 34 or 
greater, 33 is added to the value of the 
macroblock_address_increment data element. The 
macroblock_address_increment data element is the dif- 
ference in the horizontal direction between a referenced 
macroblock and a preceding macroblock. If one 
macroblock_escape data element exists before the 
macrob!ock_address_increment data element, a value 
obtained as a result of the addition of 33 to the value of 
the macroblock_addressJncrement data element rep- 
resents the actual difference in the horizontal direction 
between a referenced macroblock and a preceding 
macroblock. 

[0330] The macrob!ock_quantiser_scale_code data 
element is the size of the quantization step set in each 
macroblock. The s!ice_quantiser_scale_code data ele- 
ment representing the size of the quantization step of a 
slice layer is also set in each slice layer. However, 
macroblock_scale_code set for a macroblock takes 
precedence of slice_quantiser_scale_code. 
[0331] Following to the 

macroblock_address_increment data element, data 
elements defined by the macroblock_modes() function 
are described. As shown in Fig. 62, the 
macroblock_modes() function is a function used for 
describing data elements such as macroblock_type, 
frame_motion_type, field_motion_type and dcMype as 
a history stream. 

[0332] The data elements listed above are described 
as follows. The macroblock_type data element is data 
representing the encoding type of the macroblock. To 
put it concretely, the macroblockjype data element is 
data with a variable length generated from flags such as 
macroblock_quant. dct_type_flag, 
macroblock_motion_forward and 
macroblock_motion_backward as shown in Figs. 65 to 
67. The macroblock_quant flag is a flag used for indicat- 
ing whether or not macroblock_quantiser_scale_code 
for setting the size of the quantization step for the mac- 
roblock is set. If macrob!ock_quantisei_scale_code 
exists in the bitstream. the macroblockquant flag has a 
value of "1". 

[0333] The dci_type_flag is a flag used for indicating 
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whether or not dcMype showing that the referenced 
macroblock has been encoded in the frame- DCT mode 
or the field-DCT mode exists. In other words. 
dct_type_f lag is a flag used for indicating whether or not 
the referenced macroblock experienced DCT. If 
dct_type exists in the bitstream, dctjypejlag has a 
value of "1". The macroblock_motipn_forward is a flag 
showing whether or not the referenced macroblock has 
undergone forward prediction. If the referenced macrob- 
lock has undergone forward prediction, the 
macroblock_motion_forward flag has a value of "1". On 
the other hand, macroblock_motion_backward is a flag 
showing whether or not the referenced, macroblock has 
undergone backward prediction. If the referenced mac- 
roblock has undergone backward prediction, the 
macroblock_motion_backward flag has a value of "I". 
[0334] If the macroblock_motion_forward flag or the 
macroblock_motion_backward flag has a value of "1", 
the picture is transferred in the frame-prediction mode 
and frame_period_frame_dct has a value of "0". a data 
element representing frame_motion_type is described 
after a data element representing macroblock_type. It 
should be noted that frame_periodJrame_dci is a flag 
used for indicating whether or not frame_jnotion_type 
exists in the bit stream. 

[0335] The frame_motion_type data element is a 2 -bit 
code showing the prediction type of the macroblock of 
the frame. A frame_motion_type value of "00" indicates 
that there are two prediction vectors and the prediction 
type is a field-based prediction type. A 
frame_motion_type value of "01" indicates that there is 
one prediction vector and the prediction type is a field- 
based prediction type. A frame_motion_type value of 
"10" indicates that there is one prediction vector and the 
prediction type is a frame-based prediction type. A 
frame_motion_type value of "1 V indicates that there is 
one prediction vector and the prediction type is a dual- 
prime prediction type. 

[0336] If the macroblock_motion_forward flag or the 
macroblock_motion_backward flag has a value of "1" 
and the picture is transferred not in ihe frame prediction 
mode, a data element representing field_motion_type is 
described after a data element representing 
macroblock_type. 

[0337] The field_motion_type data element is a 2-bit 
code showing the motion prediction of the macroblock 
of a field. A fiefd_motion_type value of "01" indicates 
that there is one prediction vector and the prediction 
type is a field-based prediction type. A 
field_motion_type value of "10" indicates that there is 
two prediction vectors and the prediction type is a 18 x 
8 macroblock-based prediction type. A 
field_motion_Jype value of "11" indicates that there is 
one prediction vector and the prediction type is a dual- 
prime prediction type. 

[0338] If the picture is transferred in the frame predic- 
tion mode, frame _pei iod_frarne_dct indicates that 
■ rame_motion_type exists in the bitstream and 



frame_period_frame_dct also indicates that dct_type 
exists in the bitstream. a data element representing 
dct_type is described after a data element representing 
macroblock_type. It should be noted that the dct_Jype 
5 data element; is data used' for indicating whether the 
DCT is carried out in the frarne-DCT mode or the field- 
DCT mode. 

[0339] As shown in Fig. 61 . if the referenced macrob- 
lock is either a forward -prediction macroblock or an 

10 intra-macroblock completing conceal processing, a data 
element defined by a motion_vectors(0) function is 
described. If the referenced macroblock is a backward- 
prediction macroblock. a data element defined by a 
motion_vectors(1) function is described. It should be 

75 noted that the motion_vectors(0) function is a function 
used for describing a data element related to a first 
motion vector and the motion_vectors(1) function is a 
function used for describing a data element related to a 
second motion vector. 

20 [0340] As shown in Fig. 63. the motion_vectors(s) 
function is a function used for describing a data element 
related to a motion vector. 

[0341 ] If there is one motion vector and the dual-prime 
prediction mode is not used, data elements defined by 

25 motion_vertical_field_select[0][s] and 
motion_vector[0][s] are described. 
[0342] The motion_vertical_field_select[r][sj is a flag 
used for indicating that the first vector, be it a forward- 
prediction or backward -prediction vector, is a vector 

so made by referencing the bottom field or the top field. 
The subscript [r] indicates the first or second vector 
whereas the subscript [s] indicates a forward -prediction 
or backward-prediction vector. 

[0343] As shown in Fig. 64, the motion_vector(r. s) 
35 function is a function used for describing a data array 
related to motion_code[r][s][t], a data array related to 
motion_residual[r][s][t] and data representing dmvec- 
tor[t]. 

[0344] The motion_code[r][s][t] is data with a variable 

40 length used for representing the magnitude of a motion 
vector in terms of a value in the range -16 to +16. 
motion_residual[r][s][t] is data with a variable length 
used for representing a residual of a motion vector. 
Thus, by using the values of motion_code[r][s][t] and 

45 motion_residual[r][s][t], a detailed motion vector can be 
described. The dmvectorft] is data used for scaling an 
existing motion vector with a time distance in order to 
generate a motion vector in one of the top and bottom 
fields (for example, the top field) in the dual-prime pre- 

50 diction mode and used for correction in the vertical 
direction in order to reflect a shift in the vertical direction 
between lines of the top and bottom fields. The sub- 
script [r] indicates the first or second vector whereas the 
subscript [s] indicates a forward-prediction or backward- 

55 prediction vector. The subscript [t] indicates that the 
motion vector is a component in ihe vertical or horizon- 
tal direction. 

[0345] First of all. the motion_vector(r. s) function 
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describes a data array to represent motion_code(r][s][0) 
in the horizontal direction as a history stream as shown 
in Fig. 64. The number of bits of both 
motion_residual[0][s][t] and motion_residual[i][s][t] is 
represented by f_code[s]ft]. Thus, a value of f_code[s][t] 
other than "1" indicates that motionjresidual[r][s][t] 
exists in the . bitstream. The fact that 
motion_residual[r][s][0]. a horizontal-direction compo- 
nent, is not "I" and motion_code[r][s][0], a horizontal- 
direction component, is not "0" indicates that a data ele- 
ment representing motion_residual[r][s][0] is included in 
the bit stream and the horizontal-direction component of 
the motion vector exists. In this case, a data element 
representing motion_residual[r][s][0]. a horizontal com- 
ponent, is thus described. 

[0346] Subsequently, a data array to represent 
motion_code[r][s][1] is described in the vertical direction 
as a history stream. Likewise, the number of bits of both 
motion_residual[0][s][t] and motion_residual[1][s][t] is 
represented by f_code[s][t]. Thus, a value of f_code[s][t] 
other than "1" indicates that motion_residual[r][s][t] 
exists in the bitstream. The fact that 
motion_residual[r][s][i], a vertical-direction component, 
is not "V and motion_code[r][s][1], a vertical-direction 
component, is not "0" indicates that a data element rep- 
resenting motion_residual[r][s][l] is included in the bit- 
stream and the vertical-direction component of the 
motion vector exists. In this case, a data element repre- 
senting motion_residual[r][s][1). a vertical component, 
is thus described. 

[0347] It should be noted that, in the variable-length 
format, the history information can be eliminated in 
order to reduce the transfer rate of transmitted bits. 
[0348] For example, in order to transfer 

macrob!ock_type and motion_vectors(), but not to trans- 
fer quantiser_scale_code, slice_quantiser_scale_code 
is set at "00000" in order to reduce the bit rate. 
[0349] In addition, in order to transfer only 

macroblock_type but not to transfer motion_vectors(). 
quantiser_scale_code and dct_type, "not_coded" is 
used as macrobiock_type in order to reduce the bit rate. 
[0350] Furthermore, in order to transfer only 

picture_coding_type but not to transfer all information 
following sliceO. picture_data() having no 
slice_start_code is used in order to reduce the bit rate. 
[0351 ] As described above, in order to prevent 23 con- 
secutive bits of 0 from appearing in user_data. a "1" bit 
is inserted for every 22 bits. It should be noted that, 
however, a "1" bit can also be inserted for each number 
of bits smaller than 22. In addition, instead of insertion 
of a "1" bit by counting the number of consecutive 0 bits, 
a "V bit can also be inserted by examining Byte_af!ign. 
[0352] In addition, in the MPEG, generation of 23 con- 
secutive bits of 0 is prohibited. In actuality, however, 
only a sequence of such 23 bits starting from the begin- 
ning of a byte is a problem. That is to say. a sequence of 
such 23 bits not starting from the beginning of a byte is 
not a problem. Thus, a "V bit may be inserted for each 



typically 24 bits at a position other than the LSB. 
[0353] Furthermore, while the history information is 
made in a format close to a video elementary stream as 
described above, the history information can also be 

5 . made in a format close to a packetized elementary 
stream of a transport stream. In addition, even though 
user_data of the Elementary Stream is placed in front of 
picture_data according to the above description, 
user__data can be placed at another location as well. 

w [0354] It should be noted that programs to be exe- 
cuted by .a computer for carrying out pieces of process- 
ing described above can be presented to the user 
through network presentation media such as the Inter- 
net or a digital satellite in addition to presentation media 

75 implemented by an information recording medium such 
as a magnetic disc and a CD-ROM. 

Claims 

20 1 . A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 
system comprising: 

decoding means for decoding said source 
25 encoded video stream to generate decoded 

video data, and for extracting past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding said video data 
so as a present encoding process to generate an 

encoded video stream, and 
control means for receiving said past encoding 
parameters generated, and for controlling said 
present encoding process of said encoding 
35 means based on said past encoding parame- 

ters. 

2. The transcoding system according to claim 1, 
wherein 

said encoding means encodes a reference pic- 
ture included in said source video data with a 
present picture type assigned to said reference 
picture in said present encoding process; and 

45 said control means judges whether said refer- 

ence picture has been encoded with the same 
picture type as said assigned picture type in the 
past encoding processes, and controls said 
present encoding process based on a conse- 

50 quence of the judgment. 

3. The transcoding system according to claim 1, 
wherein 

55 said encoding means encodes a reference pic- 

ture included in said video data with a present 
picture type assigned io said reference picture 
in said present encoding process, and 
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said control means detects past picture types 
which have been assigned to said reference 
picture at said present encoding processes by 
referring said past encoding parameters, and 
then, said .control means controls said present 5 - 
encoding process based on said present pic- 
ture type and said past picture types. 

4. The transcoding system according to claim 2. 
wherein w 

said control means selects optimum encoding 
parameters from said past encoding parame- 
ters according to said judgement, and controls 
said present encoding process of said encod- 75 
ing means based on said selected optimum 
encoding parameters. 

5. The transcoding system according to claim 2, 
wherein 20 



6. The 



7. The transcoding system according to claim 6, 
wherein 

said control means controls an operation of 
said motion vector detect means said based on 
said result of the judgment. 

8. The transcoding system according to claim 7, 45 
wherein 



9. The transcoding system according to claim 7. 
wherein 

said control means reuses said motion vector 
information included in said past encoding 



processes, if said reference picture has been 
encoded with the same picture type as said 
present picture type in past encoding proc- 
esses. 

10. The transcoding system according to claim 9, 
wherein 

said control means controls said motion vector 
detect means so that new motion vector infor- 
.mation was detected by said motion vector 
detect means detects, if said reference picture 
has not been encoded with said assigned pic- 
ture type at past encoding process. 

11. The transcoding system according to claim 1. 
wherein 

said control means selects optimum encoding 
parameters which are commensurate with said 
present encoding process from said past 
encoding parameters, and controls said 
present encoding process of said encoding 
means based on said optimum encoding 
parameters. 

12. The transcoding system according to claim 1, 
wherein 

said encoding means encodes a reference pic- 
ture included in said source video data with a 
present picture type assigned to said reference 
picture in said present encoding process; and 
said control means judges the fact of whether 
said reference picture has been encoded with 
the same picture type as said assigned picture 
type at the past encoding processes, and con- 
trols selects said optimum encoding parame- 
ters based on a consequence of the judgment. 

13. The transcoding system according to claim 11, 
wherein 

said past encoding parameters includes a pre- 
diction mode information indicating a flame 
prediction mode or a field prediction mode; and 
said control means controls said present 
encoding process according to said prediction 
mode information. 

14. The transcoding system according to claim 11. 
wherein 

said control means reuses said prediction 
mode information included in said past encod- 
ing parameters as substitute for calculation of 
new prediction mode information, if said refer- 
ence picture has been encodec ;h the same 



15 



said control means encodes said reference pic- 
ture by using said past encoding parameters 
generated at one of said past encoding proc- 
esses. 25 

transcoding system according 10 claim 4, 
irein 

said past encoding parameters include motion 30 
vector information generated at said past 
encoding processes; and 
said encoding means includes a motion vector 
detect means for detecting a motion vector 
information of said reference picture in said 35 
present encoding processes. 



said control means reuses said motion vector 
information included in said past encoding 
parameters as substitute for calculation of new so 
motion vector information in said motion vector 
detect means. 
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picture type as said present picture type at past 
encoding processes. 

15. The transcoding system according to claim 11, 
wherein . 5 

said encoding parameters includes a prediction 
type information indicatfng intra prediction, for- 
ward prediction, backward prediction, or inter- 
polative prediction; and io 
said control means ■ controls said - present 
encoding process based on said prediction 
type information. 

16. The transcoding system according to claim 15, is 
wherein 

said control means reuses said prediction type 
information included in said past encoding 
parameters as substitute for calculation of new 20 
prediction type information, if said reference 
picture has been encoded with the same pic- 
ture type as said present picture type at past 
encoding processes. 

25 

17. The transcoding system according to claim 11, 
wherein 

said encoding parameters includes a OCT 

mode information indicating a flame DCT mode 30 

or a field DCT mode; and 

said control means controls said present 

encoding process based on said DCT mode 

information. 

35 

18. The transcoding system according to claim 17, 
wherein 

said control means reuses said DCT mode 
information included in said past encoding 40 
parameters as a substitute for calculation of 
new DCT mode information, if said reference 
picture has been encoded with the same pic- 
ture type as said present picture type at past 
encoding processes. 45 

19. The transcoding system according to claim 1, 
wherein 

said control means generates present encod- so 
ing parameters corresponds to said present 
encoding process of said encoding means. 

20. The transcoding system according to claim 19. 
wherein 55 

said control means selects optimum encoding 
parameter which are commensurate with said 



present encoding process from said present 
encoding parameter and said past encoding 
parameters, and controls said present encod- 
ing process of said encoding means based on 
said optimum encoding parameter.. 

21. The transcoding system according to claim 20. 
wherein 

said encoding means encodes a reference pic- 
ture included in said source video data with a 
present picture type assigned to said reference 
picture in said present encoding process; and 
said control means judges the fact of whether 
said reference picture has been encoded with 
the same picture type as said assigned picture 
type at the past encoding processes, and con- 
trols selects said optimum encoding parameter 
based on a consequence of the judgment. 

22. The transcoding system according to claim 21, 
wherein 

said past encoding parameters include a quan- 
tization information generated at said past 
encoding processes; and 
said encoding means includes a quatization 
means for quantizating said reference picture 
in said present encoding processes. 

23. The transcoding system according to claim 22, 
wherein 

said control means receives a buffer informa- 
tion indicating a fullness of a transmission 
buffer for storing said encoded video stream, 
and controls said quantization means based on 
said buffer information so as to prevent over- 
flow and underflow of said transmission buffer. 

24. The transcoding system according to claim 23, 
wherein 

said control means controls said quantization 
means based on a quantization step size 
derived from said buffer information and quan- 
tization step sizes derived from said quantiza- 
tion information included in said past encoding 
parameter. 

25. The transcoding system according to claim 24. 
wherein 

said control means controls said quantization 
means by using the biggest quantization step 
size selected from among said quantization 
step size corresponds to said buMe« <nfo* mation 
and said quantization step sizes con -spond ;o 
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said quantization information. 

26. The transcoding system according to claim 1. 
wherein 

said control means controls said encoding 
means so that said encoding means describes 
. said "past encoding parameters into said 
encoded video stream. 

27. The transcoding system according to claim 1, 
wherein 

said encoding means includes a processing 
means for processing said encoded video 
stream to generate MPEG bit stream in con- 
formance with MPEG standards, said MPEG 
bit stream comprising sequence layer, GOP 
layer, picture layer, slice layer, and macroblock 
layer. 

28. The transcoding system according to claim 27, 
wherein: 

said control means generates present encod- 
ing parameters corresponds to said present 
encoding process of said encoding means; and 
said processing means describes said present 
encoding parameters into said picture layer, 
said slice layer, and said macroblock layer, and 
describes said past encoding parameters into a 
user data area provided in said picture layer. 

29. The transcoding system according to claim 28. 
wherein 

said processing means generates a history 
stream comprising said past encoding parame- 
ters in order to describe said past encoding 
parameters in said user data area. 

30. The transcoding system according to claim 29. 
wherein 

said processing means inserts marker bits into 
said history stream in order to prevent a emula- 
tion of fixed start code defined with MPEG 
standards, describes said history stream 
inserted said marker bits in said user data area 
provided in said picture layer. 

31. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 
the steps of: 

decoding the source encoded video stream to 

generate decoded video data; 

extracting past encoding parameters gener- 
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ated by past encoding processes from the 
source encoded video stream; 
encoding the video data as a present encoding 
process to generate an encoded video stream; 
receiving the past encoding parameters gener- . 
ated; and 

controlling the present encoding process of the 
encoding means based on the past encoding 
parameters. 

32. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 
system comprising: . 



75 decoding means for decoding said source 

encoded video stream to generate decoded 
video data, for extracting past encoding param- 
eters generated by past encoding processes 
from said source encoded video stream, and 

20 for outputting said past encoding parameters 

as history information; 

encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process; and 

25 control means for receiving said history infor- 

mation including past encoding parameters, 
and for controlling said present encoding proc- 
ess of said encoding means based on said his- 
tory information so that said present encoding 

30 process being optimized by selectively using 

said past encoding parameters. 

33. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 
35 the steps of: 

decoding the source encoded video stream to 
generate decoded video data; 
extracting past encoding parameters gener- 
ic ated by past encoding processes from said 
source encoded video stream; 
outputting said past encoding parameters as 
history information; 

encoding said decoded video data to generate 
45 an encoded video stream as a present encod- 

ing process; 

receiving said history information including 
past encoding parameters; and 
controlling said present encoding process of 
so said encoding means based on said history 

information so that said present encoding proc- 
ess being optimized by selectively using said 
past encoding parameters 

55 34. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 
system comprising: 
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decoding means for decoding said source 
encoded video stream to generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 5 
encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process; and 
control means for receiving said past encoding 
parameters, for selecting optimum encoding 10 
parameters which are commensurate with said 
present encoding process from said past 
encoding parameters, and for controlling said 
present encoding process of said encoding 
means based on said optimum encoding 75 
parameters. 

35. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 

the steps of: 20 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by past encoding processes from said 25 
source encoded video stream; 
encoding said decoded video data to generate 
an encoded video stream as a present encod- 
ing process; 

receiving said past encoding parameters; so 
selecting optimum encoding parameters which 
are commensurate with said present encoding 
process from said past encoding parameters; 
and 

controlling said present encoding process of 35 
said encoding means based on said optimum 
encoding parameters. 

36. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 40 
system comprising: 

decoding means for decoding said source 
encoded video stream to generate decoded 
video data, and for extracting a past encoding 45 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding a reference pic- 
ture included in said encoded video data with a 
assigned picture type; and 5C 
control means for receiving past encoding 
parameters generated at past encoding proc- 
esses, for selecting optimum encoding param- 
eters from said past encoding parameters 
according to said assigned picture type, and for 55 
controlling a present encoding process of said 
encoding means based on said optimum 
encoding parameters. 
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37. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 
the steps of: 

decoding said .source encoded video stream to 
generate decoded video data; 
extracting past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
encoding a reference picture included in said 
encoded video data with a assigned picture 
- type; 

receiving past encoding parameters generated 

at past encoding processes; 

selecting optimum encoding parameters from 

said past encoding parameters according to 

said assigned picture type; and 

controlling a present encoding process of said 

encoding means based on said optimum 

encoding parameters. 

33. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 
system comprising: 

decoding means for decoding said source 
encoded video stream io generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding a reference pic- 
ture included in said decoded video data with a 
assigned picture type; and 
control means for judging whether the refer- 
ence picture has been encoded with said 
assigned picture type at the past encoding 
process, and for controlling a present encoding 
process of said encoding means based on a 
consequence of the judgment. 

39. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 
the steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
encoding means for encoding a reference pic- 
ture included in said decoded video data with a 
assigned picture type; 

judging whether the reference picture has been 
encoded with said assigned picture type at the 
past encoding process; and 
controlling a present encoding process of said 
encoding means based on a consequence of 
the judgment 
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40. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, 
comprising: 

decoding means for decoding said source s 
encoded video stream to "generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding said decoded w 
video data to "generate an encoded video 
stream as a present encoding process; and 
stream generating means for generating a 
MPEG stream including said encoded video 
data, present encoding parameters generated 75 
at said present encoding process, and said 
past encoding parameters generated at past 
encoding processes. 

41. A method for converting a bit rate or a GOP struc- 20 
ture of source encoded video stream, comprising 

the steps of: • 

decoding said source encoded video stream to 
generate decoded video data; 25 
extracting a past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
encoding means for encoding said decoded 
video data io generate an encoded video 30 
stream as a present encoding process; and 
generating a MPEG stream including said 
encoded video data, present encoding param- 
eters generated at said present encoding proc- 
ess, and said past encoding parameters ss 
generated at past encoding processes. 



42. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 
system comprising: 



d0 



decoding means for decoding said source 
encoded video stream to generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 45 
esses from said source encoded video stream; 
encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process; and 
stream generating means for generating a so 
MPEG bit stream comprising of sequence 
layer, GOP layer, picture layer, slice layer, and 
macroblock layer, wherein each layer include 
present encoding parameters generated at 
said present encoding process, and wherein 55 
said picture layer also includes said past 
encoding parameters generated at past encod- 
ing processes. 



43. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 
the steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process; and 
generating a MPEG bit stream comprising of 
sequence layer. GOP layer, picture layer, slice 
layer, and macroblock layer, wherein each layer 
include present encoding parameters gener- 
ated at said present encoding process, and 
wherein said picture layer also includes said 
past encoding parameters generated at past 
encoding processes. 

44. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 
system comprising: 

decoding means for decoding said source 
encoded video stream io generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process by refer- 
ring said past encoding parameters; 
describe means for describing said past encod- 
ing parameters into said encoded video 
stream; and 

output means for outputting said encoded 
video stream in which said past parameters 
being described. 

45. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 
the steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
encoding said decoded video data to generate 
an encoded video stream as a present encod- 
ing process by referring said past encoding 
parameters; 

describing said past encoding parameters into 
said encoded video stream; and 
outputting said encoded video stream in nich 
said past parameters being described 
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46. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 
system comprising: 

means for decoding said source encoded video 
stream to generate decoded video data; 
means for extracting a history information 
. including a previous encoding parameters gen- 
erated by past encoding processes from said 
source encoded video stream; 
means for encoding said decoded video data to 
generate an encoded video stream as a 
present encoding process by referring said his- 
tory information; and 

means for describing said history information in 
said encoded stream so that said history infor- 
mation is available in advance encoding proc- 
ess. 

47. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 
the steps of: 



49. A method for converting a bit rate or a GOP struc- 
ture of source encoded video stream, comprising 
the steps of: 

5. "decoding said source encoded video stream 

based on encoding parameters of latest encod-. 
ing process to generate base-band video data; 
extracting past .encoding parameters of past 
encoding processes; 

w multiplexing said encoding parameters of said 

latest and past encoding process into said 
base-band video data; and 
encoding said base-band video data based on 
said encoding parameters of said least and 

is past encoding process to generate a new 

encoded video stream so that bit rate or GOP 
structure of said new encoded video stream 
are different from said bit rate or GOP structure 
of said source encoded video stream. 

20 

50. A video encoding apparatus for encoding a source 
video data, the apparatus comprising: 



decoding said source encoded video stream to 
generate decoded video data; 
extracting a history information including a pre- 
vious encoding parameters generated by past 
encoding processes from said source encoded 
video stream; 

encoding said decoded video data to generate 
an encoded video stream as a present encod- 
ing process by referring said history informa- 
tion; and 

describing said history information in said 
encoded stream so that said history informa- 
tion is available in advance encoding process. 

48. A transcoding system for converting a bit rate or a 
GOP structure of source encoded video stream, the 
system comprising: 

decoding means for decoding said source 
encoded video stream based on encoding 
parameters of iatest encoding process to gen- 
erate base-band video data, and for extracting 
past encoding parameters of past encoding 
processes, and for multiplexing said encoding 
parameters of said latest and past encoding 
process into said base-band video data; and 
encoding means for encoding said base-band 
video data based on said encoding parameters 
of said least and past encoding process to gen- 
erate a new encoded video stream so that bit 
rate or GOP structure of said new encoded 
video stream are different from said bit rate or 
GOP structure of said source encoded video 
stream 



encoding means for encoding said video data 
25 as a present encoding process to generate an 

encoded video stream; and 
control means for receiving past encoding 
parameters generated by past encoding proc- 
esses, and for controlling said present encod- 
es ing process -of said encoding means based on 
said past encoding parameters. 

51. The video encoding apparatus according to claim 
50, wherein 

35 

said encoding means encodes a reference pic- 
ture included in said source video data with a 
present picture type assigned to said reference 
picture in said present encoding process; and 

*c said control means judges the fact of whether 

said reference picture has been encoded with 
the same picture type as said assigned picture 
type at the past encoding processes, and con- 
trols said present encoding process based on a 

4f consequence of the judgment. 

52. The video encoding apparatus according to claim 
50. wherein 

50 said encoding means encodes a reference pic- 

ture included in said video data with a present 
picture type assigned to said reference picture 
in said present encoding process; and 
said control means detects past picture types 

55 which have been assigned to said reference 

picture at said present encoding processes by 
referring said past encoding parameters, and 
then, said control means controls said present 
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encoding process based on said present pic- 
ture type and said past picture types. 

53. The video encoding apparatus .according to claim 

51 . wherein 5 

said control means selects optimum encoding 
parameters from said past encoding parame- 
ters according to said judgement, and controls 
said present encoding process of said encod- w 
ing means based on said selected optimum 
encoding parameters. 

54. The video encoding apparatus according to claim 

51 , wherein is 

said control means encodes said reference pic- 
ture by using said past encoding parameters 
generated at one of said past encoding proc- 
esses. 20 



59. The video encoding apparatus according to claim 
58. wherein 

said control means, controls said motion vector 
detect means so that new motion vector infor- 
mation was detected by said motion vector 
.detect means detects, If said reference picture 
has not been encoded with said assigned pic- 
ture type at past encoding process. 

60. The video encoding apparatus according to claim 
50. wherein 

said control'means selects optimum encoding 
parameters which are commensurate with said 
present encoding process from said past 
encoding parameters, and controls said 
present encoding process of said encoding 
means based on said optimum encoding 
parameters. 



55. The video encoding apparatus according to claim 
53, wherein 



61. The video encoding apparatus according to claim 
50. wherein 



said past encoding parameters include motion 
vector information generated at said past 
encoding processes; and 

said encoding means includes a motion vector 
detect means for detecting a motion vector 
information of said reference picture in said 
present encoding processes. 

56. The video encoding apparatus according to claim 
55. wherein 



30 



said encoding means encodes a reference pic- 
ture included in said source video data with a 
present picture type assigned to said reference 
picture in said present encoding process; and 
said control means judges the fact of whether 
said reference picture has been encoded with 
the same picture type as said assigned picture 
type at the past encoding processes, and con- 
trols selects said optimum encoding parame- 
ters based on a consequence of the judgment. 



said control means controls an operation of 
said motion vector detect means said based on 
said result of the judgment. 

57. The video encoding apparatus according to claim 
56, wherein 

said control means reuses said motion vector 
information included in said past encoding 
parameters as substitute for calculation of new 
motion vector information in said motion vector 
detect means. 



62. The video encoding apparatus according to claim 
60, wherein 

said past encoding parameters includes a pre- 
40 diction mode information indicating a flame 

prediction mode or a field prediction mode; and 
said control means controls said present 
encoding process according to said prediction 
mode information. 

45 

63. The video encoding apparatus according to claim 
62. wherein 



58. The video encoding apparatus according to claim 
56, wherein 

said control means reuses said motion vector 
information included in said past encoding 
processes, if said reference picture has been 
encoded with the same picture type as said 
present picture type at past encoding proc- 
esses. 



said control means reuses said prediction 
so mode information included in said past encod- 

ing parameters as substitute for calculation of 
new prediction mode information, if said refer- 
ence picture has been encoded with the same 
picture type as said present picture type at past 
55 encoding processes. 

64. The video encoding apparatus according to claim 
60, wherein 



47 



93 



EP 0 942 605 A2 



94 



said encoding parameters includes a prediction 
type information indicating intra prediction, for- 
ward prediction, backward prediction, or inter- 
polate prediction; 

said control means controls said present s 
encoding process based on said prediction - 
type information. 

65. The video encoding apparatus according to claim 
64, wherein io 

said control means reuses said prediction type 
information" included in said past encoding, 
parameters as substitute for calculation of new 
prediction type information, if said reference is 
picture has been encoded with the same pic- 
ture type as said present picture type at past 
encoding processes. 

66. The video encoding apparatus according to claim 20 
60, wherein 

said encoding parameters includes a DCT 
mode information indicating a flame DCT mode 
or a field DCT mode; 25 
said control means controls said present 
encoding process based on said DCT mode 
information. 

67. The video encoding apparatus according to claim so 
66. wherein said control means reuses said DCT 
mode information included in said past encoding 
parameters as substitute for calculation of new DCT 
mode information, if said reference picture has 
been encoded with the same picture type as said 35 
present picture type at past encoding processes. 

68. The video encoding apparatus according to claim 
50, wherein 

40 

said control means generates present encod- 
ing parameters corresponds to said present 
encoding process of said encoding means. 

69. The video encoding apparatus according to claim *5 
68, wherein 



70. The video encoding apparatus according to claim 
69. wherein 



said encoding means encodes a reference pic- 
ture included in said source video data with a 
present picture type assigned to said reference 
picture in said present encoding process; and 
said control means judges the fact of whether 
said reference picture has been encoded with 
the same picture type as said assigned picture 
type at the past encoding processes, and con- 
trols selects said optimum encoding parameter 
based on a consequence of the judgment. 

71. The video encoding apparatus according to claim 
70. wherein 

said past encoding parameters include a quan- 
tization information generated at said past 
encoding processes; and 
said encoding means includes a quantization 
means for quantizating said reference picture 
in said present encoding processes. 

72. The video encoding apparatus according to claim 
7T , wherein 

said control means receives a buffer informa- 
tion indicating a fullness of a transmission 
buffer for storing said encoded video stream, 
and controls said quantization means based on 
said buffer information so as to prevent over- 
flow and underflow of said transmission buffer. 

73. The video encoding apparatus according to claim 

72, wherein 

said control means controls said quantization 
means based on a quantization step size 
derived from said buffer information and quan- 
tization step sizes derived from said quantiza- 
tion information included in said past encoding 
parameter. 

74. The video encoding apparatus according to claim 

73, wherein 

said control means controls said quantization 
means by using the biggest quantization step 
size selected from among said quantization 
step size corresponds to said buffer information 
and said quantization step sizes correspond to 
said quantization information. 

75. The video encoding apparatus according to claim 
50. wherein 

said control means controls said encoding 
means so that said encoding means describes 
said past encoding parameters into said 
encoded video stream. 



said control means selects optimum encoding 
parameter which are commensurate with said 
present encoding process from said present so 
encoding parameter and said past encoding 
parameters, and controls said present encod- 
ing process of said encoding means based on 
said optimum encoding parameter. 
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76. The video encoding apparatus according to claim 
50. wherein 

said encoding means includes a processing 
means for processing said encoded video 
stream to generate MPEG bit stream in con- 
* formance with MPEG standards, said MPEG 
bit stream comprising sequence layer. GOP 
. layer, picture layer, slice layer, and macroblock 
layer. 

77.. The video encoding apparatus according to claim 

76, wherein; 

said control means generates present encod- 
ing parameters corresponds to said present 
encoding process of said encoding means; 
said processing means describes said present 
encoding parameters into said picture layer, 
said slice layer, and said macroblock layer, and 
describes said past encoding parameters into a 
user data area provided in said picture layer. 

78. The video encoding apparatus according to claim 

77, wherein 

said processing means generates a history 
stream comprising said past encoding parame- 
ters in order to describe said past encoding 
parameters in said user data area. 

79. The video encoding apparatus according to claim 

78, wherein 

said processing means inserts marker bits into 
said history stream in order to prevent a emula- 
tion of fixed start code defined with MPEG 
standards, describes said history stream 
inserted said marker bits in said user data area 
provided in said picture layer. 

80. A video encoding apparatus for encoding a source 
video data, the apparatus comprising: 

encoding means for encoding said video data 
to generate said encoded video stream as a 
present encoding process; and 
control means for receiving history information 
including past encoding parameters generated 
at past encoding processes, and for controlling 
a present encoding process of said encoding 
means based on said history information so 
that said present encoding process being opti- 
mized by selectively using said past encoding 
parameters. 

81. A video encoding method for encoding a source 
video data, comprising the steps of 
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15 



20 



encoding said video data to generate said 
encoded video stream as a present encoding 
process; and 

receiving history information including past 
encoding parameters generated at past encod- 
ing processes, and for controlling a present 
encoding process of said encoding means 
based on said history information so that said 
present encoding process being optimized by 
selectively using said past encoding parame- 
ters. 

82. A video encoding apparatus for encoding a video 
data to generate encoded video stream, the appa- 
ratus comprising: 

encoding means for encoding said video data 
to generate said encoded video stream as a 
present encoding process; and 
control means for receiving past encoding 
parameters generated at past encoding proc- 
esses, for selecting optimum encoding param- 
eters which are commensurate with said 
present encoding process from said past 
encoding parameters, and for controlling a 
present encoding process of said encoding 
means based on said optimum encoding 
parameters. 



30 83. A video encoding method for encoding a video data 
to generate encoded video stream, comprising the 
steps of: 



encoding said video data to generate said 
encoded video stream as a present encoding 
process; and 

receiving past encoding parameters generated 
at past encoding processes, for selecting opti- 
mum encoding parameters which are commen- 
surate with said present encoding process from 
said past encoding parameters, and for control- 
ling a present encoding process of said encod- 
ing means based on said optimum encoding 
parameters. 
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84. A video encoding apparatus for encoding a video 
data to generate encoded video stream, the appa- 
ratus comprising: 

encoding means for encoding a reference pic- 
ture included in said video data with a assigned 
picture type; and 

control means for receiving past encoding 
parameters generated at past encoding proc- 
esses, for selecting optimum encoding param- 
eters from said past encoding parameters 
according to said assigned picture type, and for 
controlling a present encoding p ocess of said 
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encoding means based on said optimum 
encoding parameters. 

85. A video encoding method for encoding a video data 
to generate encoded video stream, comprising the . 
steps of: 

encoding a reference picture included in said 
video data with a assigned picture type; 
receiving past encoding parameters generated 
at past encoding processes, for selecting opti- 
. mum encoding parameters from said past 
encoding parameters according to said 
assigned picture type; and 
controlling a present encoding process of said 
encoding means based on said optimum 
encoding parameters. 

86. A video encoding apparatus for encoding a video 
data to generate encoded video stream, the appa- 
ratus comprising: 

encoding means for encoding a reference pic- 
ture included in said video data with a assigned 
picture type; and 

control means for judging whether the refer- 
ence picture has been encoded with said 
assigned picture type at the pas; encoding 
process, and for controlling a present encoding 
process of said encoding means based on a 
consequence of the judgment. 

87. A video encoding method for encoding a video data 
to generate encoded video stream, comprising the 
steps of: 

encoding a reference picture included in said 
video data with a assigned picture type; 
judging whether the reference picture has been 
encoded with said assigned picture type at the 
past encoding process; and 
controlling a present encoding process of said 
encoding means based on a consequence of 
the judgment. 

88. A video encoding apparatus for encoding a source 
video data, the apparatus comprising: 

encoding means for said video data to gener- 
ate encoded video data as a present encoding 
process; and 

stream generating means for generating a 
MPEG bit stream including said encoded video 
data, present encoding parameters generated 
at said present encoding process, and past 
encoding parameters generated at past encod- 
ing process. 



98 

89. A video encoding method for encoding a source 
video data, comprising the steps of: 

generate encoded video data as a. present 

5 encoding process; and 

generating a- MPEG bit stream "including, said 
encoded video data, present encoding param- 
eters generated at said present encoding proc- 
ess, and past encoding parameters generated 

w at past encoding process. . 

90. A video encoding apparatus for encoding a video 
data to generate encoded video stream, the appa- 
ratus comprising: • 

75 ■ • 

encoding means for said video data to gener- 
ate encoded video as present encoding proc- 
ess; and 

stream generating means for generating a 
20 MPEG bit stream comprising of sequence 

layer, GOP layer, picture layer, slice layer, and 
macroblock layer, wherein each layer include 
present encoding parameters generated at 
said present encoding process, and wherein 
25 said picture layer also includes past encoding 

parameters generated at past encoding proc- 
ess. 

91 . A video encoding method for encoding a video data 
so to generate encoded video stream, comprising the 

steps of: 

generate encoded video as present encoding 
process; and 

35 generating a MPEG bit stream comprising of 

sequence layer, GOP layer, picture layer, slice 
layer, and macroblock layer, wherein each layer 
include present encoding parameters gener- 
ated at said present encoding process, and 

40 wherein said picture layer also includes past 

encoding parameters generated at past encod- 
ing process. 

92. A video encoding apparatus for encoding a video 
^5 data to generate encoded video stream, the appa- 
ratus comprising: 

encoding means for encoding a source video 
data by referring the past encoding parameters 
so generated at past encoding process to gener- 

ate said encoded video stream; 
describe means for describing said past encod- 
ing parameters into said encoded video 
stream; and 

55 output means for outputiing said encoded 

video stream in which said past parameters 
being described. 



EP 0 942 605 A2 



50 



99 



EP 0 942 605 A2 



100 



93. A video encoding method for encoding a video data 
to generate encoded video stream, comprising the 
steps of: 

encoding a source video data by referring the 5 
past encoding parameters generated at' past 
encoding process to generate said encoded 
video stream; 

describing said past encoding parameters. into 
said encoded video stream; and io 
outputting said encoded video stream -in which 
said past parameters being described. 

94. A video encoding apparatus for encoding a source 
video data, the apparatus comprising: 75 

means for receiving a history information 
including a plurality of encoding parameters 
generated at previous encoding processes; 
encoding means for encoding said source 20 
video data by referring said history information; 
and 

means for describing said history information in 
said encoded stream so that said history infor- 
mation is available in advance encoding proc- 25 

ess. 

95. A video encoding method for encoding a source 
video data, comprising the steps of: 

30 

receiving a history information including a plu- 
rality of encoding parameters generated at pre- 
vious encoding processes; 
encoding said source video data by referring 
said history information; and 35 
describing said history information in said 
encoded stream so that said history informa- 
tion is available in advance encoding process. 

96. A stream processing system for processing a *o 
source encoded video stream, the system compris- 
ing: 

decoding means for decoding said source 
encoded video stream to generate decoded ^5 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding said video data 
as a present encoding process to generate an so 
encoded video stream; and 
control means for receiving said past encoding 
parameters generated, and for controlling said 
present encoding process of said encoding 
means based on said past encoding parame- 55 
ters. 

97. A stream processing method for processing a 



source encoded video stream, comprising the 
steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by past encoding processes- from said 
source encoded video stream; 
encoding said video data as a present encod- 
ing process to generate an encoded video 
stream; and 

receiving said past encoding parameters gen- 
erated, and for controlling said present encod- 
ing process of said encoding means based on 
said past encoding parameters. 

98. A stream processing system for processing a 
source encoded video stream, the system compris- 
ing: 

decoding means for decoding said source 
encoded video stream to generate decoded 
video data, for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream, 
and for outputting said past encoding parame- 
ters as a history information; 
encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process; and 
control means for receiving said history infor- 
mation including past encoding parameters, 
and for controlling said present encoding proc- 
ess of said encoding means based on said his- 
tory information so that said present encoding 
process being optimized by selectively using 
said past encoding parameters. 

99. A stream processing method for processing a 
source encoded video stream, comprising the 
steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
outputting said past encoding parameters as a 
history information; 

encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process; 
receiving said history information including 
past encoding parameters; and 
controlling said present encoding process of 
said encoding means based on said history 
information so that said present encode c proc- 
ess being optimized by selec; uS.rc sa:d 
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past encoding parameters. 

100.A. stream processing system for processing a 
source encoded video- stream, the system compris- 
ing: 5 

decoding means for decoding said source 
encoded video stream to generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- w 
esses from said source encoded video stream; 
encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process; and 
control means for receiving said past encoding is 
parameters, for selecting optimum encoding 
parameters which are commensurate with said 
present encoding process from said past 
encoding parameters, and for controlling said 
present encoding process of said encoding 20 
means based on said optimum encoding 
parameters. 



101 .A stream processing method for processing a 
source encoded video stream, comprising the 
steps of: 



25 



decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- se- 
ated by past encoding processes from said 
source encoded video stream; 
encoding said decoded video data to generate 
an encoded video stream as a present encod- 
ing process; 35 
receiving said past encoding parameters, for 
selecting optimum encoding parameters which 
are commensurate with said present encoding 
process from said past encoding parameters; 
and d0 
controlling said present encoding process of 
said encoding means based on said optimum 
encoding parameters. 

102. A stream processing system for processing a *5 
source encoded video stream, the system compris- 
ing: 

decoding means for decoding said source 
encoded video stream to generate decoded so 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding a reference pic- 
ture included in said encoded video data with a 55 
assigned picture type: and 
control means for receiving past encoding 
parameters generated at past encoding proc- 



esses, for selecting optimum encoding param- 
eters from said past encoding parameters 
according to said assigned picture type, and for 
controlling a present encoding process of said 
encoding means based on said optimum 
encoding parameters. 

103. A stream processing method for processing a 
source encoded video stream, comprising the 
steps of : 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
encoding means for encoding a reference pic- 
ture included in said encoded video data with a 
assigned picture type; receiving past encoding 
parameters generated at past encoding proc- 
esses; 

selecting optimum encoding parameters from 
said past encoding parameters according to 
said assigned picture type; and 
controlling a present encoding process of said 
encoding means based on said optimum 
encoding parameters. 

104. A stream processing system for processing a 
source encoded video stream, the system compris- 
ing: 

decoding means for decoding said source 
encoded video stream to generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding a reference pic- 
ture included in said decoded video data with a 
assigned picture type; and 
control means for judging the fact of whether 
the reference picture has been encoded with 
said assigned picture type at the past encoding 
process, and for controlling a present encoding 
process of said encoding means based on a 
consequence of the judgment. 

105. A stream processing method for processing a 
source encoded video stream, comprising the 
steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by pas* encoding processes fiom said 
source encoded video stream; 
encoding means for encoding a re'eience pic- 
ture included in said decoded video da; a with a 
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assigned picture type; 

control means for judging the fact of whether 
the reference picture has been encoded with 
said assigned picture type at the past encoding 
process; and 5 
controlling a present encoding process of said ■ 
encoding means based on a consequence of 
the judgment. 

106. A stream processing system for processing a io 
source encoded video stream, the system compris- 
ing: 

decoding means for decoding said source 
encoded video stream to generate decoded 15 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding said decoded 
video data to generate an encoded video 20 
stream as a present encoding process; 
stream generating means for generating a 
MPEG stream including said encoded video 
data, present encoding parameters generated 
at said present encoding process, and said 25 
past encoding parameters generated at past 
encoding processes. 

107. A stream processing method for processing a 
source encoded video stream, comprising the so 
steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 35 
ated by past encoding processes from said 
source encoded video stream; 
encoding said decoded video data to generate 
an encoded video stream as a present encod- 
ing process; and 40 
stream generating means for generating a 
MPEG stream including said encoded video 
data, present encoding parameters generated 
at said present encoding process, and said 
past encoding parameters generated at past 45 
encoding processes. 

108. A stream processing system for processing a 
source encoded video stream, the system compris- 
ing: 50 

decoding means for decoding said source 
encoded video stream to generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 55 
esses from said source encoded video stream; 
encoding means for encoding said decoded 
video data to generate an encoded video 



stream as a present encoding process; and 
stream generating means for generating a 
MPEG bit stream comprising a sequence layer. 
GOP layer, picture layer, slice layer, and mac- 
. roblock layer, wherein . each layer include 
present encoding parameters generated at 
said present encoding process, and wherein 
said picture layer also includes said past 
encoding parameters generated at past encod- 
ing processes. 

109. A stream processing method for processing a 
source encoded video stream, comprising the 
.steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
encoding said decoded video data to generate 
an encoded video stream as a present encod- 
ing process; 

generating a MPEG bit stream comprising a 
sequence layer, GOP layer, picture layer, slice 
layer, and macroblock layer, wherein each layer 
include present encoding parameters gener- 
ated at said present encoding process, and 
wherein said picture layer also includes said 
past encoding parameters generated at past 
encoding processes. 

110. A stream processing system for processing a 
source encoded video stream, the system compris- 
ing: 

decoding means for decoding said source 
encoded video stream to generate decoded 
video data, and for extracting a past encoding 
parameters generated by past encoding proc- 
esses from said source encoded video stream; 
encoding means for encoding said decoded 
video data to generate an encoded video 
stream as a present encoding process by refer- 
ring said past encoding parameters; 
describe means for describing said past encod- 
ing parameters into said encoded video 
stream; and 

output means for outputting said encoded 
video stream in which said past parameters 
being described. 

111. A stream processing method for processing a 
source encoded video stream, comprising the 
steps of: 

decoding said source encoded video stream to 
generate decoded video data; 
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extracting a past encoding parameters gener- 
ated by past encoding processes from said 
source encoded video stream; 
encoding said decoded video data to generate 
an encoded video stream as a present encod- 5 
ing process by referring said past encoding 
parameters; 

describing said past encoding parameters into 
said encoded video stream; and 
output means for outputting said encoded 10 
video stream in which said paist parameters 
being described. 



11 2. A stream processing system for processing a 
source encoded video stream, the system compris- is 
ing: 

means for decoding said source encoded video 
stream to generate decoded video data; 
means for extracting a history information 20 
including a previous encoding parameters gen- 
erated by past encoding processes from said 
source encoded video stream; 
means for encoding said decoded video data to 
generate an encoded video stream as a 25 
present encoding process by referring said his- 
tory information; and 

means for describing said history information in 
said encoded stream so that said history infor- 
mation is available in advance encoding proc- 30 
ess. 

113. A stream processing method for processing a 
source encoded video stream, comprising the 
steps of: 35 

decoding said source encoded video stream to 
generate decoded video data; 
extracting a history information including a pre- 
vious encoding parameters generated by past 40 
encoding processes from said source encoded 
video stream; 

encoding said decoded video data to generate 
an encoded video stream as a present encod- 
ing process by referring said history informa- ^5 
tion; and 

describing said history information in said 
encoded stream so that said history informa- 
tion is available in advance encoding process. 

50 

11 4. A stream processing system for processing a 
source encoded video stream, the system compris- 
ing: 

decoding means for decoding said source 55 
encoded video stream based on encoding 
parameters of latest encoding process to gen- 
erate base-band video data, and for extracting 



pact encoding parameters of past encoding 
processes, and for multiplexing said encoding 
parameters of said latest and past encoding 
process into said base-band video data; 
encoding means for encoding said base-band 
video data based on said encoding parameters 
of said least and past encoding process to gen- 
erate a new encoded video stream, so that bit 
rate or GOP structure of said new encoded 
video stream are different from sard bit rate or 
GOP structure of said source encoded video 
stream. 

11 5. A video decoding method for decoding source- 
encoded video stream, comprising the steps of: 

parsing a syntax of said source encoded video 
stream to extract a past encoding parameters 
generated at past encoding process; 
decoding said encoded video stream; and 
outputting said decoded video data and said 
past encoding parameters so that said past 
encoding parameters are available in advance 
encoding process of said decoded video data. 

11 6. A video decoding apparatus for decoding source 
encoded video stream, the apparatus comprising: 

parsing means for parsing a syntax of said 
source encoded video stream to extract a 
present encoding parameter generated at least 
encoding process and a past encoding param- 
eters generated at past encoding process; 
decoding means for decoding said encoded 
video stream based on said present encoding 
parameter; and 

means for outputting said decoded video data, 
said present encoding parameter and said past 
encoding parameters so that both of said 
present and past encoding parameters are 
available in advance encoding process of said 
decoded video data. 

11 7. A video decoding method for decoding source 
encoded video stream, comprising the steps of: 

parsing a syntax of said source encoded video 
stream to extract a present encoding parame- 
ter generated at least encoding process and a 
past encoding parameters generated at past 
encoding process; 

decoding said encoded video stream based on 
said present encoding parameter; and 
outputting said decoded video data, said 
present encoding parameter and said past 
encoding parameters so that both of said 
present and past encoding parameters are 
available in advance encoding process of said 
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decoded video data. 
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REAO OUT A HISTORY_Q_SCALE_CODE 
FROM THE HISTORY INFORMATION 



CALCULATE FEEDBACK_Q_SCALE_CODE 
BASED ON SUFFER OCCPANCY 



JL 



S13 



( 



S19 



CALCULATE FEEDBACK_0_SCALE_COOE 
BASED ON BUFFER OCCPANCY 



PERFORM QUANTIZATION USING 
FEEDBACK 0_SCALE_CODE 



<-Sl4 



H I ST0RY_0_SCALE_CODE 
>FEEDBACK_Q_SCALE_CODE ? 



YES 



S15 




1 



S20 



HAVE ALL MACROBLOCKS 
BEEN PROCESSED ? 



PERFORM QUANTIZATION USING 
FEEDBACK Q SCALE CODE 



PERFORM QUANTIZATION USING 
H I ST0RY_Q_SCALE_CODE 



X NO 



YES 



NO 



HAVE ALL 
MACROBLOCKS BEEN 
PROCESSED ?. 

YESU 

i 



S16 
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stream with history data 



video sequence ( )* { 




Un DIIlAn 1 /* 

mi ictnun 1 L 


next start_code( ) 






sequence_header ( ) 






sequence extens i on ( ) 






do{ 






extens ion_and_user_data (0) 






do{ 






if(nextbits( )= = group_start_code) { 






group of_pi ctures_header (1) 






extension and user data(l) 






} 






p i c ture header ( ) 




picture _cod i ng_extens i on ( ) 


i 


whi le ( (nextbi ts ( )= =ex tens i on_star t_code) ! ! j 1 


(nextbits( )= = user_data_start_code) ) { ! i j 


if (nextbi ts( )= =ext ens i on_star t_code) ) 1 i 


extens i on_data (2) ! 




if(nextbits( )= =user_data_start_code) { . \ 




user data start code 


32 


bslbf 


if(nextbits( )= =H i storyJ)ata_ID) *{ 






History_Data_ID 


8 


bslbf 


converted_hi story_st ream ( ) 






} 






e i se { 






user data( ) 






} 






) ! ! 


} 


i 


picture _data( ) 


i 
i 


}whi le ((nextbi ts( )= =p i c ture_start_code) 1 i 


! 


(nextbi ts( )= =groupe_s tart_code) ) 


i 
t 


i f (nextbi ts ( ) ! =sequence_end_code) { 


t 


sequence_header ( ) 






sequence extension( ) 






} 


1 


} whi 1 e (nextbi ts ( ) ! =sequence_end_code) 


! 


sequence endcode 


32 


bs-bt 


} 
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history stream (40-1) 



hi story_stream( ) { 


bits 


val ue 


sequence_header 






sequence_header_code 


32 


000001 83 


sequence_header_present_f 1 ag 


1 




horizontals i ze_val ue 


12 




fnarke r_b it 


1 


1 


vert i ca 1 _s i ze_va 1 ue 


12 




aspect rat i o_ i nf ormat i on 


4 




frame rate code 


4 




make r b 1 1 


1 


1 


b i t rate va 1 ue 


18 




marker b i t 


1 


1.. 


vbv_buf f er_s i ze_val ue 


10 




const ra i ned_parameter_f 1 ag 


1 


0 


1 oad_ i nt ra_quant i ser_matr i x 


1 




i oad_non_i nt ra_quant i ser_matr i x 


1 




maksr_b i ts 


5 


IF 


intra_quanti ser_matr i x [64] 


8*64 




non_i ntra_quant i ser_matr i x [64] 


8*64 










sequence_extens i on 






extens i oh_start_code 


32 


000001 B5 


extensi on_s tart _code_i dent i f ier 


4 


1 


sequence_extens i on_present_f 1 ag 


1 




prof i 1 e_and_l eve 1 _i nd i cat i on 


8 




progress i ve_sequence 


1 




chroma_f ormat 


2 




hor i zonta l_s i ze_extens i on 


2 




vertical_size_ex tens ion 


2 




marker_bi t 


1 


1 


bi t_rate_extens i on 


12 




vbv_biif f er_s i ze_extens i on 


8 




t ow_de 1 ay 


1 




marker bi t 


1 


1 



93 



EP 0 942 605 A2 



F I G..41 



history stream (40-2) 





bits 


. value i 


f rame_rate_extens i on_n 


2 




f rame_rate_extens i on_d- 


.5 




marke r_b its 


6 


3F 








sequence_d i sp 1 ay_extens i on 






extens i on_star t_code 


32 


000001 65 


ex tens i on_star t_code_ i dent i f i er 


4 


2 


sequence d i spl ay_extens i on present flag 


1 




video format 


3 




colour description 


1 


.-. - 


colour primaries 


8 


• 


transfer characteristics 


8 




marke r bit 


1 


1 


matrix coefficients 


8 




d i sp 1 ay_hor i zonta 1 _s i ze 


14 




marke r_b i t 


1 


1 


d i sp 1 ay_vert i cal _s i ze 


14 




marke r_b i t 


1 


1 








mac rob 1 ock_ass i gnment_ i n_user_data 






macrobl ock_ass i gnment_present_f lag 


1 




marker_bi ts 


7 


7F 


v_phase 


8 




h_phase 


8 










group_of _pi cture_header 






group_start_code 


32 


000001 38 


group_of_picture^header_present_f lag 


1 




t i me_code 


25 




c 1 osed_gop 


1 




broken_l i nk 


1 




marker_b i ts 


4 


F 








picture header 






p i cture_star t_code 


32 


00000100 
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. h i story stream (40-3) 





bits 


value 


f pmoora 1 reference 


10 




oirfiirp cod l HQ tvoe 


3 




marker bit 


1 


1 


vbv_delay 


16 




full pe 1 _forward_vector 


1 




f orward_f_code 


3 




ful 1 _pe 1 _backward_vector 


1 




marker bit 


1 


1 


backward_f_code 


3 




marker bit 


1 


• 1 


, — . — — — ■ i 

! 




n i r f i i ro r»Arl i nn f POQ 1 nn 
\J l L LUf c LUQ 1 lly CALCNoi wm 






pxfpns i on start code 


32 


000001 85 


exrension_start_code_!dentifier 


4 


8 


f code[0] [0] 


4 




f codefO] [1] 


4 




f codefl] [0] 


4 




f code[1] [1] 


4 




intra dc_precision 


2 




p i cture_structure 


2 




top f i led_f i rst 






frame pred_f rame_dct 






concea 1 ment_mot i on_vector s 






q scale type 






marker b i t 




1 


intra vlc_format 






alternate scan 






repeat_f i rst_f i e 1 d 




I 


chroma_420_type 






progress i ve_f rame 






compos i te_d i sp 1 ay_f 1 ag 






v ax i s 






field sequence 


3 




sub car r i er 


1 




burst amp 1 i tude 


7 


i 
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history stream (40-4) 





bits 


value 


marker_bit 


1 


1 


sub_car r i er_phase 


." 8 










quant_mat r i x_extens i on 






extens i on_start_code 


32 


0000018S 


ex tens i on_start_code_i dent i f i er 


4 


3 


quant mat r i x_extens i on_pr esent_f 1 ag 


1 




load i nt ra_quant i ser_mat r i x 


1 




ma rke r bits 


2 


3 


intra quantiser matrix[64] 


8*64 




l"oad non i nt ra_quant i ser_matr i x 


1 




ma r ke r bits 


7 


7F : . 


non intra quant i ser_matr i x [64] 


8*64 




1 oad_chroma_ i nt ra_quant i ser_matr i x 


1 




marker _b i ts 


7 


7F 


chorma_i ntra_quant i ser_matr i x [64] 


8*64 




1 oad_chroma_non_i ntra_quant i ser_matr i x 


1 




marker_b" ts 


7 


7F 


chroma_non_i ntra_quant i ser_matr i x [64] 


8*64 










copy r ight_ex tens i on 






extens i on_start_code 


32 


000001 B5 


extens i on_start_code_i dent i f i er 


4 


4 


copyr i ght_extens i on_present_f I ag 


1 




copyr i ght_f 1 ag \ 1 




copyr ight_ident i f ier 


8 




original_or_copy 


1 




marker_bi t 


1 




copyr i ght_number_l 


20 




marker_bi t 


1 




copyr i ght_number_2 


22 




marker_bi t 


1 




copyr i ght_number_3 


22 


L_ 3F 


marker_b i ts 


6 
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history s t realm (40-5) . 





bits 


val ue 


picture d isplay_extension 






extension start code 


32 


000001 85 


extension start code identifier 


4 


7 


nirfurp d i so 1 ay extension Dresent f laa 


1 
i 




f ramp centre hor i 7nnta 1 nff<;pf 1 


1fi 

1 u 




mo rLor Kir 


1 

1 


1 


f ramp rpnf fp vertical off^pf 1 


1fi 

1 u 




r 1/ q r nil 

m ar l\C I _U 1 L 


1 

1 


i 

• 


( r<) ma f Art T" r" O kn r 1 7rtrtfa 1 AT t CO f s 

T rdniC l»cii l i c_nu i i cuiiia i ui i be l c. 


1 o 




mar Ke r_u i i 


1 

1 




r 


T j dLfnG Lcfll l c vci L 1 lq i _ vj i 10CL 


» o 




marKc r _o i i 


1 

1 


1 

i- . , m 


I i dine v-» cllL I c iiLM i iwiiia i u > i o c L 


Ifi 




m -*a r L a r Kit" 
111 dl I r\ C f U 1 L 


1 

i 


i 


frame rpnlrp VPff OTT^Pr ^ 


1 6 

1 \J 




markpr ki fc 
llla.1 l\Ci U t Lo 


G 


3F 








user data 






use r_data_start_code 


32 


000001 B2 


user_data 


2048 










whi le (mac rob lock i=macroblock_count) { 






mac rob 1 ock 






mac rob 1 ock_address_h 


8 




mac rob 1 ock_address_v 


8 




si i ce_header_present_f lag 


1 




sk i pped_macrobl ock_f 1 ag 


1 




marker_b i t 


1 


1 








macrob i ock_modes ( ) 






macroblock_quant 


1 




mac rob 1 ock_mo t i on_f orward 


1 




mac rob 1 ock_mot i on_backward j 1 




macroblock_pattern j 1 




mac rob 1 ock_i nt ra ! 1 
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. . history stream(40-6) 





bits 


value 


spat i a 1 _tempora 1 _we i ght_code_f I ag 


1 




! . f ramejnot ion_type 


2 




f ield_mot ion_type 


' 2 




dct_type 


1 




marker bits 


2 


3 








quant i ser_scal e_code 


5 




marker_bi ts 


3 


7 | 








PMV[0J [0] [0] 


14 


. . - 


marker_bits \ 2 


* 

3 


PMV[0] [0][1] 


14 




motion_vertical_f ield_s elect [0] [0] 


-1 




marker_b i t 


1 


1 


PMV[0][1][0] 


14 




marker_bi ts 


2 


3 


PMV[0] [1] [1] 


14 




mot i on_vert i ca 1 _f i e 1 d_se 1 ect [0] [1 ] 


1 




marker_bi t 


1 


1 


PMV[1][0] [0] 


14 




marker_bi ts 


2 


3 


PMVC1] [0] [1] 


14 




mot i on_vert ical.f i el d_se I ect [1 ] [0] 


1 




marker_bi t 


1 


1 


PMV[1][1][0] 


14 




marker_bi ts 


2 


3 


PMVC1] [1] [1] ! 14 




mot i on_vert ical_f i e ld_se I ect [1 ] [1 ] | 1 




marker bit 


1 


1 








coded_block_pattern 


12 




marker bits 


4 


F 


num_mv_b i ts 


8 




num coef bits 


14 




marker bits ! 2 


3 
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h i story_st ream ( ) { 


No. of bits 


Mnemon i c 


next_start_code ( ) 






sequence_header ( ) 






sequence_extens i on ( ) 






ex tens i on_and_user_data (0) 






i f (nextb i ts ( )== group_start_code) { 






group_of _p i ctures_header ( ) 






extens i on_and_user_data (1 ) 






} 






pi cture_header ( ) 






picture_codi ng_extension ( ) 






extens i ons_and_user_data (2) 






pi cture_data ( ) 






sequence endcode 


32 


bslbf 


} 
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sequence_heade r ( ) { 


NO. OT D 1 tS 


Ninernon i c 


sequence_heade r_code 


32 


bslbf * 


ho r i zonta 1 _s i ze_va 1 ue 


12 


u imsbf 


vert ical_size_value 


12 


ui msbf 


aspect rat io_informat ion 


4 


,u i msbf 


f rame_rate_code 


4 


u i msbf 


bi t_rate_value 


18 


u i msbf 


marker_bi t 


1 


bslbf 


vbvbuf f ers i ze_va 1 ue 


10 


u i msbf 


const rai ned_para»eters_f 1 ag 


1 


bslbf 


1 oad_i nt ra_quant i ser jnat r i x 


1 


ui msbf 


i f ( 1 oad_i ntra_quant i ser_mat r i x) 






i nt ra_quant i se rmat r i x[64] 


8*64 


u i msbf 


1 oad_non_i nt ra_quant i serjnat r i x 


1 


ui msbf 


i f ( 1 oad_non_i ntra_quant i ser_mat r i x) 






non_i nt ra quant i serjnat r i x[64] 


8*64 


u i msbf 


next start_code ( ) 






} 
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sequence_extens i on ( ) { 


No. of bi ts 


Mnemon i c 


extens i on_start_code 


32 


bslbf ' 


extension_start_code_ident i f ier 


4 


u imsbf 


prof i le_andM eve ^indication 


8 


u imsbf 


progress ive_sequence 


1 


u imsbf 


chroma format 


2 


uimsbf 


horizontal size extension 


2 


uimsbf 


ve r t i ca 1 _s i ze_ext ens i on 


2 


u imsbf 


bi t rate extension 


12 


uimsbf 


aarker bit 


1 


bslbf 


vbv buffer size extension 


8 


u imsbf 


low delay 


1 


u imsbf 


frame rate extension n 


2 


uimsbf 


frame rate extension d 


5 


uimsbf 


next_start_code ( ) 






} 
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picture_header ( ) 1 


iNO. OT D 1 IS 


wnenion i u 


p i cture_start_code 




DS 1 D T 


temporal _reTerence 


I u 


ii ( mc K r 
U 1 IlloU l 


oicture coding type 


3 


u i msbf 


vbv delay 


16 


u i msbf 


if (picture_coding_type==2 II picture_coding_type= = 3{ 






ful l_pel_forward_vector 


1 


bsibf 


forward f code 


3 


bslbf 


} 






i f (picture_coding_type==3) { 






ful l_pel_backward_vector 


1 


bslbf 


backward f code 


3 


bslbf 


} 






whi le(nextbits( )==T) { 






extra_bi t_picture/*wi th the value' V V 


1 


u imsbf 


ext ra_i nf ormat i on p i cture 


8 


u imsbf 


} 






ext ra_bi t_j)icture/*wi tb the value' 0' V 


1 


u i msbf 


next_start_code ( ) 






} 







4 
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p t c ture_cod i ng_ex tens i on ( ) { 


No. ot bits 


Mnemon 1 c 


extens ion_start_coae 


3d 


os 1 bt 


ext ens ion_start_code_i dent i f i er 


A 

4 


ujmsbt 


f_code LOJ LOJ /'torward horizontal / 


A 

4 


uimsbt 


f_COde LOJ LI J /'torward vertical / 


A 

4 


u 1 msbt 


f code L » J LOJ /'backward horizontal / 


A 

4 


u imsbf 


f_code L»J L»J /'backward vertical / 


A 

4 


u 1 msbf 


i nt r a_dc_p rec i s i on 


0 
<i 


u 1 msbf 


p i cture_st ructure 


0 
<: 


u 1 msbf 


t op_T i e i q_* i r s i 




U 1 mSDT . - • 


T ran>e_p reo_T ra»e__aci 


1 




rnnrao f nont not inn VflftOf Q 


1 


it 1 mQ n t 






1 1 1 m^h 1 

\J t 1 II oU 1 


intra v 1 r* for/Hat 




1 i 1 h r 

\J I HI O U ' 


alternate scan 


1 


u i msbf 


repeatjf i rst_f ield 




u imsbf 


chroma_420_type 




u imsbf 


p rog ress i vejf r a«e 




u imsbf 


compos i te_d i sp 1 ay_f 1 ag 




u imsbf 


i f (compos i te_d i sp 1 ay_f 1 ag) { 






S v_axis 




u imsbf 


f leldsequence 


3 


u imsbf 


sub_carr ier 




u imsbf 


burst_a«pl i tude 


7 


u imsbf 


sub_carr ier__phase 


8 


u imsbf 


} 






next_start_code 0 






} 
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quant_mat r i x_exters \ on ( ) { 


No. of bits 


Mnemofi i c 


extens i on_start_code_i dent i f i er 


4 


ui msbf 


1 oad_i nt ra_quant i ser jnat r i x 


uL 


u i msbf 


i f ( 1 oad_ » nt ra_quant i se r_mat r i x) 






intra_quant iser_matrix [64] 


8*64 


u i msbf 


1 oad_non_ i nt ra_quan t i se r jnat r i x 


1 


u i msbf 


i f ( 1 oad_non_i nt ra_quant i ser_matr i x) 






non_i nt ra_quant i sermat r i x [64] 


8*64 


u i msbf 


1 oad chroma_i nt ra_quant i serjnat r i x 


1 


u i msbf 


i f ( 1 oad_chroma_ i ntra_quant i ser_matr i x) 






chro«a_intra_quantiser_«atrix [64] 


8*64 


ui msbf 


1 oad_chro»a_non_i nt ra_quant i ser_»at r i x 


1 


ui msbf 


i f (load_chroma_non_intra_quant i ser_matr ix) | 




chro«a_non_intra_quant iserjnatrix [64] 8*64 


ui msbf 


next_start_code ( ) I 




} 
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copyr i ght_extensi on ( ){ 


No. of bits 


Mnemonic 


extens i onJstart_code_i dent i f i er 


4 


u i msbf 


copyr i ght_f lag 


1 


bslbf 


copyright identifier 


8 


u i msbf 


original_or_copy 


1 


bslbf 


reserved 


7 


u imsbf 


marker bit 


1 


bslbf 


copyr i ght_number_1 


20 


uimsbf 


marker bit 


1 


bslbf 


copy r i gh t_nu«be r_2 


22 


u imsbf 


marker bit 


1 


bslbf 


copyright number_3 


22 


u imsbf 


next start_code ( ) 






} 
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picture_di sp 1 ay_extens i on ( ){ 


No. of bits 


Mnemon i c 


extens i on_start_code_i dent i f i er 


4 


u imsbf 


for (i=CK i jnumber_of_f rame_cen tre_of f sets! i ++) { 






f rame_centre_hortzontal_of f set 


16 


s i msbf- 


marker_bi t 


1 


bslbf • 


f rame_cent re_vert i ca 1 _of f set 


16 


s imsbf 


marker bit 


1 


bslbf ■'- 


} 






next_start_code ( ) 






} 







F I G. 59 



pi cture_data 0 { 


No. of bits 


Mnemon i c 


wh i I e (nextbi ts 0 ==sl i ce_start_code) { 






s I i ce 0 






} 






next start_code() 






} 
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mot ion_vectors (s) { 


No. of bits 


Mnemon i c 


i f (mot ion_vector_count"1) { 






i f ( (mv_f ormat==f i e 1 d) && (dmv ! =1 ) 






sot i on_yer t i cal_f i el d_se 1 ect [0] [s] 


1 


u imsbf 


mot ion_vector (0, s) 






}else{ 






mot i onjvert i ca 1 _f i e 1 d_se 1 ect [0] [s] 


1 


uimsbf 


-mot ion_vector (0. s) 






mot ion_vertical_f ield_select[1][s] 


1 


uimsbf 


mot i on_vector (1 , s) 






} 






} 







F I G.64 



mot i on_vector (r, s) { 


No. of bits 


Mnemon i c 


motion_code[r][s][0] 


1-11 


viclbf 


if ((f_code[s] [0] !=1)&4(motion_code[r] [s] [0] !=0)) 






mot i on_res i dua 1 [ r] [s] [0] 


1-8 


uimsbf 


if (dmv==1) 






dmvector[0] 


1-2 


viclbf 


mot ion_code[r][s][1] 


1-11 


viclbf 


if (f_code[s][1]!=1)M0notion.code[r][s] [1]!=0)) 






mot ion_resi dual [r][s][1] 


1-8 


uimsbf I 


if (dmv==l) 






dmvector[1 ] 


1-2 


viclbf 


} 
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macroblock_t: 


irpe V L C code 


macroblockquant 




dct_type_f lag 




macroblock motion forward 




macroblock motion backward 




Description 


1 


0 


1 


0 


0 


Intra 


01 


1 1 


0 


0 


Intra. Ouant 



F I G.66 



macroblock_ty 


pe YLC code 


macrob 1 ock quant 




dct_type_f lag 




macroblock motion forward 




macroblock motion backward 




Description 
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